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Abstract

The Geographic Information System-Transportation (GIS-T) ISTEA Management
Systems Server Net Prototype Pooled Fund Study represents the first national co-
operative effort in the transportation industry to address the management and
monitoring systems as well as the statewide and metropolitan transportation plan-
ning requirements of the Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA). The Study was initiated in November 1993 through the Alliance
for Transportation Research and under the leadership of the New Mexico State
Highway and Transportation Department. Sandia National Laboratories, an Alli-
ance partner, and Geographic Paradigm Computing. Inc. provided technical lead-

- ership for the project.

In 1992, the Alliance for Transportation Research, the New Mexico State
Highway and Transportation Department, Sandia National Laboratories, and
Geographic Paradigm Computing, Inc., proposed a comprehensive research
agenda for GIS-T. That program outlined a national effort to synthesize new
transportation policy initiatives (e.g., management systems and Intelligent Trans-
portation Systems) with the GIS-T server net ideas contained in the NCHRP proj-
ect “Adaptation of GIS to Transportation.” After much consultation with state,
federal, and private interests, a project proposal based on this agenda was pre-
pared and resulted in this Study. The Geographic Information System-Transpor-
tation ISTEA Management Systems Server Net Prototype Pooled Fund Study
addresses common issues in applying GIS-T to transportation planning activities.

The general objective of the Study was to develop GIS-T server net prototypes
supporting the ISTEA requirements for transportation planning and management
and monitoring systems. This objective can be further qualified to:

e Create integrated information system architectures and design require-
ments encompassing transportation planning activities and data.

e+ Encourage the development of functional GIS-T server net prototypes.

e Demonstrate multiple information systems implemented in a server net
environment.

This Study incorporated Information Engineering and Object-Oriented Analy-
sis methods to define integrated information systems. The Study consisted of
three distinct but interrelated phases. Each phase emphasized a different aspect of
the research and involved teams with different complementary skills.

The System Architecture Phase (A) focused on defining an information sys-
tem architecture consistent with Federal Rules 450 and 500 of the ISTEA. This
Information Engineering-based architecture consists of high level descriptions of
business processes, data, and their interactions. States can use this architecture as
the framework for integrated management systems development.

The Analysis and Design Phase (B) analyzed the information framework de-
fined in Phase (A) using the Object-Orniented Analysis methodology. An object




model was developed describing efficient and effective transportation planning
that take into account four different perspectives simultaneously; physical, spatial,
functional, and temporal. Transportation systems and their components may be
integrated and analyzed by their physical characteristics, their location and prox-
imity to each other, the services they provide, and their relationships over time.
The object model currently meets the requirements of ISTEA but it is extensible
and can be adapted to provide the infrastructure planning necessary for military
logistics needs.

The Demonstration Phase (C) coordinated a set of exemplary demonstrations
illustrating the models developed in Phases (A) and (B). The Phase C study team,

and the public and private sector partners developed demonstrations for display at
the end of the study.
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GEOGRAPHIC INFORMATION SYSTEMS - TRANSPORTATION
ISTEA MANAGEMENT SYSTEMS
SERVER-NET PROTOTYPE POOLED FUNDS STUDY
PHASE B - SYSTEM ANALYSIS AND PRELIMINARY DESIGN

SUMMARY REPORT

June 19, 1995

BACKGROUND

The first phase {Phase A) of the GIS-T/ISTEA Pooled Fund Study developed a
comprehensive  information framework for States and Metropolitan Planning
Organizations t¢ use in muli-modal, muli-jurisdictional transportation planning. This
information framework provides a high-level view of the activities, data and business
systems necessary for transportation planning consistent with the ISTEA and related
Federal Rules. This policy driven framework provides a mechanism to coordinate al
aspects of transporiation planning. It creates the groundwork for more detailed analysis
and information systems development to bz conducted by individual agencies, the private
sector, and subsequent phases of the Studv. The Pooled Fund Study Steering Committee
accepted the framework in June, 1994 and authorized the Study Team to proceed with
Phase B. The Steering Committee further directd that the Studv Team concentrate on
analvsis of the Functionally Integrated Transportation System (FITS).

The Study Team subsequently met with representatives from the private sector SpONSsors in
July, 1994 in order to clarify the objectives, scope and deliverables of Phase B. Several
1ssues were resolved during that session and have been incorporated into this Phase Plan:

1. The Transportanon Planning Enterprise Model is an overall architectural specification
and NOT an information system specification. Consequently, the first tasks of Phase B
were to focus on a2 detailed systems analysis of the Functionally Integrated
Transportation Business System (FITS) defined in Phase A. Emphasis was to be placed
on further defining the problem domain; that is, WHAT data and operators are required
and not on HOW the methods should or will be implemented. System design activities
in the later stages of Phase B were to be limited to the design of demonstration objects
only, as opposed 1o the design of a FITS information system.

2. Because the Smdy Team changed methodologies from Information Engineering to
Object Orniented Analysis, tutorial materials will need to be developed and distributed
10 the Study sponsors.

L

A mid-Phase review acuvity was added to the Project Plan to allow States and
corporate sponsors to contribute to the work in progress. This release of draft




specifications would allow system developers to move ahead with their individual
design Initiatives.

The Mission of the Study Team for Phase B was defined as follows:
"Our mission is to provide guidance to the transportation information systems

community by developing an Object Oriented information systems architecture for the
Functionally Integrated Transportation System (FITS)."

SUMMARY OF RESEARCH ACTIVITY

The Study Team began Phase B in August, 1994 by participating in a week-long training
course 1n Object Omented Analysis conducted by the Advanced Concepts Center of
Marin-Manetta Corporation. The purpose of the course was to bring the entire Phase B
Team up 10 the same basic level of understanding of object analysis before proceeding into
the technical work.

The Phase B Team met for nine working sessions, each typically one week long. A great
deal of additional ime was spent by the Team off line in preparing for the sessions,
addressing action fiems idendfied in the sessions, researching background material, and
documenting results.

Presentations to the sponsors of the work in progress were made through an Interim
Release mailed in January, 1995 and at a special one-day session prior to the AASHTO
ISTEA Management Systems Workshop in Kansas City, Missouri on February 25, 1995.
Regular monthly Stztus Reporis were also mailed to the sponsors.

The finzl results of Phase B were presented 1o the Steering Committee on April 1, 1995 at

Sparks, Nevada. The Steering Committee confirmed that the work met their expectations
for Phase B and provided guidance to the Study Team on Phase C.

SUMMARY OF FINDINGS

Persoectives
The key finding produced in Phase B was that transportation must be viewed from four

different perspectives simultzneously to support efficient and effective transportation
planning:
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o Physical

What physical components exist that support transportation, and what are their
characteristics and condition?

0 Spatial

Where are the transportation components located, both geographically and linearly,
and what is their proximity and connectivity to other components?

o Functional

What services do components and systems provide in meeting transportation needs?
o Temporal

How do the com;;onents and systems change over time?

Integration across the four perspectives may be achieved incrementally. The first step of
Physical-Spatial integration uses co-location as the strategy for correlating the physical
states of transporiation components (e.g., pavements, fixtures, bridges, etc.). Physical
components are combined into component systems based upon proximity and connectivity.
Geographic Information Systems (GIS) are a logical technology to support this level of
integration because of their spatial foundation. A simplified translation of Physical-Spatial
Integration is that it determines the state of "things" between "here and there."

The second step toward comprehensive integration is the Spatial-Functional where
functional similarity becomes the strategy for integrating performance. The performance
of components and systems is determined by specialized sets of services that provide for
the movement of freight or people between origins and destinations. Examples of sets of
specialized services are those that might support recreation or the movement of oversize
vehicles. Demand is then combined according to function. In other words, this level of
integration determines the performance of "things" between “here and there."

The 1inal iniegration step is Functional-Temporal where time becomes the strategy for
determining whether or not performance objectives are being met. While implementation
of this step is the most challenging in the incremental integration approach, this level may
be simply described 25 determining the change in "things" over time between "here and
there.”

Evaluation of Obiect Oriented Methodologv

A secondary, but significant, finding of Phase B is that Object Oriented Analysis proved
extremely helpful in clearly analyzing the problems involved in moving the Phase A
information architecture into preliminary design. It was equally helpful, and quite

11




powerful, in modeling the solutions to those problems. The key elements of object
modeling that proved so useful are:

o Encapsulation

Defined objects package together procedures with its corresponding data. For example,
a bridge element object might combine its condition with the method that is used 1o
measure that condition.

0 Inhentance

Hierarchical classes of objects allow lower level classes to "inherit" the methods and
charactenisucs used by higher level classes. For example, the high level object
"szucture” might have an attribute called "Date of original construction" which would
be inherited by the lower level "bridge" or "retaining wall" objects without having to be
repeated as an atiribute within those objects.

o Complexiny Managzment

By using encapsulation, inheritance, and additional object techniques such as the
abilities to use abstract classes of objects and to "nest" objects within objects,
otherwise extremely complex environments may be modeled without the model
collapsing from unmanageable detail or convoluted internal relationships. Decision
support sysiems are examples of this kind of complexity.

The object modeling sofrware selected by the Study Team for use in Phase B, OMTool by
Rumbaugh, et al,, was found to be adequate to support the Rumbaugh Object Modeling
Technigue. The OMTool does a good job of technical documentation; however, it is
deficult 1o turn the reports into a document immediately useful to domain experts. The
developers of OMTool have recently announced that it will be replaced by a more robust
object modeling tool in mid-1995. A recent Sandia National Laboratories survey revealed
that there are now 2 significant number of CASE tools supporting the Object Oriented
Methodology and specifically the Rumbaugh Object Modeling Technique notation.

The object approach allowed Team B to develop insights which would not have been
possible if traditional information engineering methodologies had been used. The idea of
the "complex” object for managing both physical and functional systems is one of those
Insighs.

SUMMARY OF CHALLENGES

While the Studv Team did not uncover insurmountable technical obstacles to moving these
ideas forward into prototyping, there are definitely challenges associated with the results.

12
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These are identified below and grouped according to increasing levels of challenge. The
terms used are consistent with the names of objects in the Phase B Model.

Spanal Integration

o Reference sites and sections by a specific linear reference method to a specific linear
network, then to at least one cartographic base

o Support the derivation of the attributes of one component from the characteristics of
spatially coincident components (e.g., ride derived from pavement condition and traffic
volume for a particular location)

o Derive staustical profiles based on topologic relationships

o Support route concurrency (two or more traversals in the same system sharing the same
transport link) and aliasing (two or more traversals in different systems sharing the
same transport link)

o Support non-contiguous routes

o Support the intersection of sites and sites as well as sites and sections (e.g., crashes and
rail crossings, crashes and traffic sections)

Funcnonal Inteeration

o Connect sites, sections, and routes to form networks or systems based on a transport
function (e.g., intermodal assembly)

o Given an ongin and destination for a transport function, determine all possible
waversals through a network

o Given a maversal, determine the cost of using that traversal given user-supplied
perameters or a cost function. Also, determine the lowest-cost traversal

o Given total movement through a transport system, allocate the total movement to
individual components based on component capacities

o Support subsvstems (e.g., subsetting a state highway system into regions or municipal
areas) and supersystems (e.g., assembling highway components of commuter systems
and recreanion svstems into a total highwayv system)

o Inmtegrate reference networks with non-linear features such as planning regions,
environmental areas, land use areas, demographic areas, etc.

13




Temporal Inteeration

Maintain multiple experiences for each transportation component. Given any state,
components must reveal the times they were in that state. Given a time, components
must reveal their state

Maintain temporal consistency. At any given time, all transportation components must
be able to reveal their state

Maintain temporal coincidence. Objects may reveal themselves at a given time onlv
when they exist at that time

Support time-series analyses on the experiences of a transportation component over its
i .
l:fespan

Support transforming events into ransportation component experiences

Maintain transportation systems over time or recreate the same transportation svstems”
a2 different times (as in assessing the results of hvpothetical treatments)

Support moving a transportation component backward or forward through chains of
expenences to reveal its state. This implies the support of valid time (present) as well
as planning time (past and future)

Support subsetting of transportation components by time interval (e.g., identfy all
abandoned railroads from 1970-1995)

Linzer referencing

14

Support association of a single linear reference method with a single geographic
r=solution

Support associating a single linear reference method with multiple geographic
r2solutions

Support associating multiple linear references with a single geographic resolution
Support associatng multiple linear references with multiple geographic resolutions. An
example of this would be to support simultaneous access to accident data at 1:100,00

scale using route/mile point and accident data at 1:200 scale using intersection/offset

Support for extensibility; i.e., adding new linear reference methods or new geographic
rzsolutions should not entail changing the software

L
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Complexes

o Support a single-spectrum data container without concern for data modification or
component validation. Given a location interval, the container must retum component
information for that interval that includes geographic extent and value

0 Support adding (validating) new components and deleting (invalidating) existing
components

0 Support linear resectioning based on new data and marking old (revised) sections as
invalid ’

o Support time as another spectrum. This must include both sectioning and membership
of sections and components as a function of time

o Support flexible linear .referencing in the complex. For example, allow for
implementing two different complexes using two different linear references, or
implementing a single complex using two or more linear references

o Provide experience processing within the complex

Time and Experience

o Given a specific transportation component, define different allowable experiences for
that transportation component. Given a specific transportation component, apply an
experience to that transportation component

o Given a transportation component initial state and a sequence of allowable
experiences, show the transportation component state after the application of each
experience

o Roll back through past experiences and show the transportation component states

before and after each experience

Encapsulation of Legacv Svstems

Identify the best approaches to transitioning from existing svstems 10 the new
multi-perspective model

Identify the level of resources in terms of people, time, training, and budget that will be
r2guired to make the transition




Desien of an Oreanization-specific Version of the Model

0

Identify the transportation components, systems, complexes and anributes and methods
that are appropriate for a specific organization

Simultaneous Time/Space Topologv Management

o

Maintain topologic relationships in both space and time simultaneously for all pairs of

objects in the database. Approaches:

(1) Maintain the relationships explicitly and persistently in the database

(2) Maintain the relationships through a combination of explicit and implicit
representations

(3) Dynamically determine the relationships

Support viewing space as a subset of time and systems as subsets of space

Plannineg Workbench Capabilities

0o
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Component Management:

{1) Add/remove sites (accounting for time)

{2) Add/remove sections (accounting for time)

(3) Add expeniences

(4) Aggregate/remove components in component groups (e.g., all components of
Bridge 204)

(5) Determine state of component

Complex Management:

(1) Add/remove/modify components in a complex
(2) Establish reporting methods for complexes (e.g., compute average values over
multiple sections)

Svstern Management:

(1) Select complexes and systems

(2) Establish multi-spectral measures
{3) Allocate travel demand

{4) Determine state of systems

{5) Evaluate performance of svstems
(6) Determine need of systems

Scenario Management:

(1) Name a scenario

(2) Add experiences to a scenario

(3) Remove experiences from a scenario
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o Planning
(1) Select a planning scenario
(2) Establish Workbench initial time
(3) Establish view of data
(4) Establish Workbench time step(s)
(5) Establish Workbench geographic planning area

DEFINITIONS

Complex
A collection of interconnected transportation components. Complexes are used 1o manage
: p p g
oups of components, i.e., act as "containers." They are the primarv mechanism for
3 €p 3
determining multicomponent performance, e.g., pavement sections may collaborate with
the traffic section complex.

Component
An object regarded as part of a transportation system.

Component System
A transportation system composed of transportation elements.

Element
Any transportation related object that affects or monitors the availability, quality or
performance of transportation functions or services.

Event
An i1solated instant in time. An event is said to occur at time "t" if it occurs at anv time
during the chronon represented by "t."

Experience
An event participated in. Significant experiences are those that change object states.

Geographic Planning Area
A set of spatial objects that represent the location of a planning area a1 some cartographic
scale and resolution. ‘

Goal
A specific, measurable performance target of a tansportation objective.

Intermodal System ‘
An ordered set of transportation components from more than one mode or means of
transportation.

17




Linear references
The location of a site relative to a traversal in some system. A linear reference object is a
container of linear Jocations represented by traversals and their reference point sites.

Need
The difference between the performance of a transportation system and a transportation
goal.

Objective
A statement of direction and extent for the availability, quality or performance of
transportation.

Performance
The functional effectiveness of a transportation component.

Planning Event
A umit of planning activity that when complete, leaves the enierprise in a consistent state.

Planning Region
An entre planning area, usually either a metropolitan planning region or statewide region

Planning Scenario
A hypothesized chain of experiences.

Planning Workbench

The planning workbench is the mechanism for accessing - through 2 single, consistent
interface - all of the Ob_]CCtS defined by the transporiation planning business systems
architecture.

Reference Network
A frame of reference, or datum, used to control linear locatons. The refersnce network is
used for both field locations and data base representations of those locations.

Section
A linear portion of a transportation system or its components defined as the portion of the
component located between two sites.

Site
A transprtation component that exists or occurs at a specific place.

State
A condition of being defined by constant attributes and link relationships. A state can be
thought of as a portion of time between events. A State with no end state is current when
valid ime equals system time.

18
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Transport System .

A transport system is an ordered collection of transportation components serving a
transportation function in support of transportation objectives. These systems can be single
mode (e.g., highway systems), multimodal (e.g., public wansportation buses plus light rail),
or intermodal (e.g., freight or passenger based). The default transport system consists of all
transportation choices within a predetermined region.

Transportation System
An ordered set of transportation components.

Travel Demand

The actual or latent movement of people or freight between two points for a specific
purpose. Each trip (or aggregation of trips) is characterized by mode choice.
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GEOGRAPHIC INFORMATION SYSTEMS - TRANSPORTATION
ISTEA MANAGEMENT SYSTEMS
SERVER NET PROTOTYPE POOLED FUND STUDY
PHASE B PROJECT PLAN

September 15, 1994

BACKGROUND

The first Phase of this Pooled Fund Study, sponsored by the

US Federal Highway Administration,
US Federal Transit Administration,
Sandia National Laboratories,

40 State Departments of Transportation,
District of Columbia and

nine private sector companies,

has developed a comprehensive information framework for States and Metropolitan Planning
Organizations to use in multi-jurisdictional, multi-modal transportation planning. This framework
consists of a set of information models incorporating the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA) requirements for statewide and metropolitan planning activities
(23 CFR 450) plus the requirements for seven management and monitoring systems (23 CFR

500):

®
®
L 4
®
®

[ ]

highway pavement,

bridges,

highway safety,

traffic congestion,

public transportation facilities and equipment,
intermodal transportation facilities and systems and
traffic monitoring for highways.

The information framework developed in Phase A provides a high level view of the activities,
data, and business systems necessary for multi-jurisdictional, multi-modal transportation planning
consistent with the ISTEA and related Federal Rules. This policy driven framework provides a
mechanism to coordinate all aspects of transportation planning. It creates the groundwork for
more detailed analysis and information systems development to be conducted by individual
agencies, the private sector and subsequent phases of the Study. The framework is inherently
flexible and can be adapted to a wide range of individual implementation and operational choices
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Phase B Project Plan | September 15, 1994

across all organizations involved in transportation planning activities. The Pooled Fund Study
Steering Committee accepted the framework in June 1994 and authorized the Study Team to
proceed with Phase B.

The Study Team subsequently met with representatives from the private sector sponsors in July,
1994 in order to clarify the objectives, scope and deliverables of Phase B. Several issues were
resolved during that session and have been incorporated into this Phase Plan:

1. The Transportation Planning enterprise model is a overall architectural specification
and NOT an information system specification. Consequently, the first tasks in Phase B
will focus on a detailed systems analysis of the Functionally Integrated Transportation
Business System (FITS) defined in Phase A. Emphasis will be placed on further defining
the problem domain. That is, WHAT data and operators are required and not on HOW
the methods will or should be implemented. System design activities in the later stages of
Phase B will be limited to the design of demonstration objects only, as opposed to the
design of a FITS information system.

2. Because the Team is changing methodologies (from Information Engineering to
Object Oriented Development), tutorial materials will need to be developed and
distributed to the Study sponsors.

3. A mid-Phase review activity has been added to the project plan to allow States and
corporate sponsors to contribute to the work in progress. This release of draft
specifications will allow systems developers to move ahead with their individual design
initiatives. In addition to this release, work in progress materials will be posted in an
Internet anonymous ftp space. Access information will be provided when available.

MISSION:

Our mission is to provide guidance to the transportation information systems community by
developing an Object Oriented information systems architecture for the Functionally Integrated
Transportation System (FITS).

OBJECTIVES:

The objectives of this Phase are to:
1. Analyze and define the functional and data requirements for FITS.

2. Develop a preliminary design of the Phase C demonstration that illustrates some of the
principles, methods, requirements and architectures developed in Phases A and B of this Study.
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3. Evaluate the effectiveness of using an Object Oriented Developmént methodology in the
analysis and design of geographically based transportation information systems.

4. Transfer knowledge and experience about Object Oriented Development to the Study
SpOonsors.

SCOPE:

As directed by the Steering Committee, Phase B will focus on analyzing information system
requirements for FITS (Attachment A). FITS encompasses those activities and data that create
and maintain functionally derived transportation systems, determine demand for the services
provided by each system, and assess the performance of each system relative to the objectives and
goals established for these services.

The FITS system manages the inventory of all transportation facilities and services, where these
components are functionally, geographically and temporally related. These facilities and services
are organized into unique, dedicated systems delivering specific transportation services (e.g.,
traffic carrying, load bearing, employer access, farm-to-market access, asset service life) in
response to social policies, objectives and goals. Each of these transportation systems
experiences current and projected demand for services; each is affected by this demand. The
FITS system manages both the demand for service and the performance of the systems
responding to this demand.

Phase B will not emphasize the system design objects involved with dialog management, security,
message handling or other production issues. It is also outside the scope of this Phase to identify
or design the specific methods necessary to implement the transportation system travel demand
operators (i.e., trip generation, trip distribution, modal split and traffic assignment).

DELIVERABLES:

1. FITS ANALYSIS

a. Problem Statement (especially as it relates to FITS) defining functional requirements
and architectural requirements including implementation standards recommendations.

b. An Object model identifying pertinent modules (intermediate packaging units for
complexity management) containing object classes and operators derived from the Phase
A enterprise model. Attributes and operators of all superclasses will be derived and
documented. Examples of some subordinate classes will be developed.
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c. A Dynamic Model consisting of a collection of state diagrams representing the behavior
of instances of an object class with respect to a sequence of events. State diagrams for all
superclasses will be derived and documented.

d. A Functional Model identifying the major data transformations, especially as they relate
to FITS.

2. A Demonstration Preliminary Design that may include examples of specific methods, user
interface prototypes, Or System messages.

3. An evaluation of the Object Oriented Analysis and Design methods used in this Phase.
4. A Tutorial on Object Oriented Analysis and Design using OMT.
5. A set of recommendations concerning the remainder of the Study.

Note: Phase B will NOT deliver a FITS information system design. This decision was made at the
June 1994 meeting of the Steering Committee policy and reaffirmed at the vendor's workshop

PROJECT SCHEDULE:

A detailed Phase Schedule is included as Attachment B. Phase B Activities will begin August
1994 and will be completed by mid January 1995. Preliminary results of the analysis will be
distributed to the Steering Committee in earty November for review and revision. A second
interim Steering Committee meeting is scheduled for the end of February 1995.

ASSUMPTIONS:

1. The Linear Location data model developed during the National Cooperative Highway
Research Program Project 20-27 Workshop on Linear Location Reference Systems - August
1994, will be reviewed and incorporated into the FITS model, as appropriate.

2. The mid-Phase analysis review opportunity will result in refinements to the analysis, rather
than a significant change of direction.

DEFINITIONS

Framework - An enterprise wide information architecture consisting of formal models of data,
activity and their interaction.

Information Engineering - The enterprise-wide application of a formal and structured
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3. Evaluate the effectiveness of using an Object Oriented Developmént methodology in the
analysis and design of geographically based transportation information systems.

4. Transfer knowledge and experience about Object Oriented Development to the Study
SpOonsors.

SCOPE:

As directed by the Steering Committee, Phase B will focus on analyzing information system
requirements for FITS (Attachment A). FITS encompasses those activities and data that create
and maintain functionally derived transportation systems, determine demand for the services
provided by each system, and assess the performance of each system relative to the objectives and
goals established for these services.

The FITS system manages the inventory of all transportation facilities and services, where these
components are functionally, geographically and temporally related. These facilities and services
are organized into unique, dedicated systems delivering specific transportation services (e.g.,
traffic carrying, load bearing, employer access, farm-to-market access, asset service life) in
response to social policies, objectives and goals. Each of these transportation systems
experiences current and projected demand for services; each is affected by this demand. The
FITS system manages both the demand for service and the performance of the systems
responding to this demand.

Phase B will not emphasize the system design objects involved with dialog management, security,
message handling or other production issues. It is also outside the scope of this Phase to identify
or design the specific methods necessary to implement the transportation system travel demand
operators (i.e., trip generation, trip distribution, modal split and traffic assignment).

DELIVERABLES:

1. FITS ANALYSIS

a. Problem Statement (especially as it relates to FITS) defining functional requirements
and architectural requirements including implementation standards recommendations.

b. An Object model identifying pertinent modules (intermediate packaging units for
complexity management) containing object classes and operators derived from the Phase
A enterprise model. Attributes and operators of all superclasses will be derived and
documented. Examples of some subordinate classes will be developed.
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c. A Dynamic Model consisting of a collection of state diagrams representing the behavior
of instances of an object class with respect to a sequence of events. State diagrams for all
superclasses will be derived and documented.

d. A Functional Model identifying the major data transformations, especially as they relate
to FITS.

2. A Demonstration Preliminary Design that may include examples of specific methods, user
interface prototypes, Or System messages.

3. An evaluation of the Object Oriented Analysis and Design methods used in this Phase.
4. A Tutorial on Object Oriented Analysis and Design using OMT.
5. A set of recommendations concerning the remainder of the Study.

Note: Phase B will NOT deliver a FITS information system design. This decision was made at the
June 1994 meeting of the Steering Committee policy and reaffirmed at the vendor's workshop

PROJECT SCHEDULE:

A detailed Phase Schedule is included as Attachment B. Phase B Activities will begin August
1994 and will be completed by mid January 1995. Preliminary results of the analysis will be
distributed to the Steering Committee in earty November for review and revision. A second
interim Steering Committee meeting is scheduled for the end of February 1995.

ASSUMPTIONS:

1. The Linear Location data model developed during the National Cooperative Highway
Research Program Project 20-27 Workshop on Linear Location Reference Systems - August
1994, will be reviewed and incorporated into the FITS model, as appropriate.

2. The mid-Phase analysis review opportunity will result in refinements to the analysis, rather
than a significant change of direction.

DEFINITIONS

Framework - An enterprise wide information architecture consisting of formal models of data,
activity and their interaction.

Information Engineering - The enterprise-wide application of a formal and structured
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Phase B Project Plan September 15, 1994

methodology for defining and implementing information systems which derive directly from the
enterprises's objectives. Source: James Martin.

Information System - The combination of Information Technology, data, business procedures and
people applied to a business function, process or activity.

Information Technology - Computer hardware, software and technical staff necessary to develop,
implement, maintain and operate information systems.

Management System - A systematic process, designed to assist decision makers in selecting cost-
effective strategies/actions to improve the efficiency and safety of, and protect the investment in,
the nation's infrastructure. A management system includes: Identification of performance
measures; data collection and analysis; determination of needs, evaluation and selection of
appropriate strategies/actions to address the needs, and evaluation of the effectiveness of the
implemented strategies/actions. Source: DOT 49 CFR Parts 500 and 626 Management and

Monitoring Systems; Interim Final Rule.

Object Modeling Technique (OMT) - An Object Oriented Development methodology developed
by J. Rumbaugh et. al.

Object Oriented Development - An approach to (information) systems development in which each
component represents an object in the real world. These objects are encapsulated with attributes
that describe the object, plus possible actions that can be taken upon the object and its attributes.
Source: Stephen Montgomery, Object Oriented Information Engineering.

REFERENCES:

Sections 1024, 1025, 1034 and 3012 of the Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA), Pub. L. 102-240, 105 Stat. 1914, 1977 amended Title 23, USC.

Geographic Information System - Transportation ISTEA Management Systems Server Net
Prototype Pooled Fund Study Proposal and Project Plan, November 1993. .

Geographic Information System - Transportation ISTEA Management Systems Server Net
Prototype Pooled Fund Study Phase A Summary Report, June 1994.

Rumbaugh, James, Micheal Blaha, William Premerlani, Frederick Eddy and William Lorenson.
Object-Oriented Modeling and Design (englewood Cliffs, NJ: Prentice Hall) 1991.
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ACTIVITY

June July August | September | October | November | December | January February
GIS-T Pooled Fund Study
Phase A
3.1 Document Phase A SO ——
2.2 Develop Phase A Tech Transfer Mat'ls —i——————-L—————
2.3 Conduct Vendor Workshop -
2.4 Conduct State/Regional Workshops ———L————-—-——————
Phase B
1.3 Assemble Team B Cr——

1.4 Develop Phase B Charter

3.1 Define FITS Problem Statement

3.2 Transform FITS to OO Environment
3.3.1Develop FITS Analysis Models
3.3.2 Review FITS Analysis Models
3.3.3 Design PFS Demonstration

3.4.1 Develop Phase B Documentation
3.4.2 Review Phase B Documentation
3.5 Develop Phase B Tech Transfer Matlls
3.6 Arrange Interim Steering Comm Mtg
3.7 Conduct Interim Steering Comm Mtg
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PHASE B -FITS ANALYSIS and DESIGN TEAM:

David Fletcher Co-Principal Investigator
Geographic Paradigm Computing, Inc.

Tom Henderson Co-Principal Investigator
New Mexico State Highway and
Transportation Department

John Espinoza Co-Principal Investigator
Craig Dean Team B Leader

Hillary Armstrong

Ann Hodges

Len Malczynski

Amy Maxted

Sandia National Laboratories
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GIS-T Pooled Fund Study - Phase B Object Oriented Tutorial Version 1.0

1.0 Introduction

1.1 Tutorial Scope

This tutorial presents an introduction to object-oriented (OO) technology. The goal is to
provide the reader with enough knowledge about OO so that the results of Phase B of the
GIS-T Pooled Fund Study can be understood and used by the study sponsors.

1.2 Intended Audience

The intended audience for this tutorial is the study sponsors. The sponsors consist of both
software system developer and transportation planners.

1.3 Related Reading and Training

The Advanced Concepts Center at Martin Marietta offers several OMT classes. Team B
members took Object-Oriented Analysis in 8/94. This course is best suited for system
developers. Call 1-800-438-7246 for further information about other classes and sched-
ules.

The references section contains an annotated list of references. The following table sum-
marizes the references, and suggests a roadmap, where appropriate, for further reading.
The additional reading, with several exceptions, aren’t necessary to understand the Phase
B results.

Read this first: Background on Phase A study - sec- everybody [gist94]

gdon 1

Read this second, if you're new to OO: Excelient everybody [tayl]

starting point for gaining basic understanding of OO -

well illnstrated, iexpensive, quick reading (~1/2 dav)

Overview of OO methodologies developer [mona92]

Executive overview of OO methodologies transportation [harm94]
: planper

0O tool support developer [harm94]

Details an OMT : developer [rumb91]

Latest info on OO and vendors developer [joop]. [obj]

Directory of OO-related languages, companies, con- | developer [100p]

suling firms, products, services, ...

Another OO tutorial - contained in section 2 everybody [sa1f94]
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2.0 Background

2.1 Motivation for Object Oriented Methodology

The focus of Phase B of the GIS-T Pooled Fund Study is the Functionally Integrated
Transportation System (FITS). FITS maintains the basic inventory of transportauon infra-

structure and the functional transportation systems as defined by policy ObjCCUV&S The
reasons for using an object oriented approach are:

» Natural Description: The components making up this systerh are easily described as
~ objects with associated operations and functionality.

¢ Flexibility: The GIS-T ISTEA Management System must be adaptable to any transpor-
tation planning organization, be adaptable across many technologies, and maintein its
policy driven nature. Object oriented technology provides this flexibility. The section
on Key OO Concepts provides more details on how this level of flexibility is atmined.

« Reuse Other Work: Other work, such as the resulting model out of the Linear Refer-

ence Workshop and the [saif94] model, can be incorporated more easily as both models
are described using OO technigues.

2.2 Motivation for Object Modeling Technique (OMT)

There are approximately 23 different varieties of object-oriented approaches, each of
which differs in descriptive support. There are two main reasons why OMT was chosen.

* Descriptive Power: [mona92] and [harm%4] compare the OOAD methodologies and
List OMT as one of the richest in descriptive power and comprehensive support for
large-scale projects.

* Tool Support: [harm94] indicates that OMT has the widest tool support.

2.3 Implications for Phase A Work

Phase A work was described using Information Engineering (IEF). The ransformation
from IEF to an OMT description is relatively straightforward, since the models in the IEF
methodology are a subset of the three models which are used in the OMT methodology.

The correspondence between views in the IEF and OMT models will be pointed out in the
Object-Oriented Analysis/Design section.

1. [gist94], page 6.
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3.0 Object Oriented Analysis/Design

3.1 Introduction
Analysis or Design??

The distinction between analysis and design can be blurred. Analysis deals with problem
definition - it addresses WHAT. Design focuses on the solution definition - more details
about WHAT and HOW. Some of the HOW facets include interface, resource, control,
data structures, and algorithms.

‘To answer the question posed in the heading for this section, BOTH! Phase B will include
a more detailed analysis of FITS and & preliminary design of the Phase C demonstration
using OMT. ~

3.2 Key OO Concepts

There are several key ideas that form the foundation of OO technology. These ideas aren’t
necessarily unique to OO methodologies, but are well supported by OO.

3.2.1 Abstraction

Abstraction is & way to deal with complexity. This concept permits concentration on a
problem at some general level of detail, and ignoring details which aren’t at that level of
generalization. Each level of detail is known as a level of abstraction. Let’s consider road-
ways. Figure 1 shows an overall picture of the roadway network. Each roadway is repre-
sented as a line, and the engineering details of each segment are unnecessary for this high
level view. This is at a higher level of abstraction than the engineering view of the road-
way shown in Figure 2.
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Figure 1: Overall View of Roadway Network

Each phase in the software development lifecycle specifies further detail, and is thus a
lower level of abstraction. Modern programming languages typically provide some data
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abstraction capability. Fewer provide functionality abstraction. OO technology provides
both data and functionality abstractions.

Figure 2: Engineering View of Roadways

In OO methodology, an object is an abstraction of a thing in the problem domain
(described during analysis) or the solution domain (part of design specificaton). An object
can be physical, e.g. the Rio Grande bridge in Albuquerque, NM, or something less tangi-
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ble like Objective from the Phase A study. All objects have an identity and are distinguish-
able from one another.! For example, two sections of pavement may look identical, but are
separate. A higher level of abstraction is a class, which is a set of objects with behavior,
attributes and relationships in common.

3.2.2 Encapsulation

This concept is also known as information hiding. This means that internal details of some
entity (object in OO terms) are hidden from outside scrutiny and can be reused by refer-
encing that entity. This is another approach to managing complexity. In OO technology, an
object contains data (i.e. the attributes and values that define an object), and functions
(operations that change the object’s attributes) and other relevant information (e.g. other
objects in the case of an object composed of other objects) in a package, or encapsulates
this information. Encapsulation allows a function to take different forms in different
objects, which is known as polymorphism. For example, the function “drive” is different
for cars with automatic versus standard transmissions, which is again different from a trac-
tor trailer. Then to “drive” these vehicles, all the user needs to specify from an OO stand-
point might be speed and direction, not the operational driving details. See Figure 3 for a
general example of & motor vehicle object. The motor vehicle data, shown in the interior
circle, is changed by the functions in the outer square.

1. [romb91], page 22.
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functions

Figure 3: Motor Vehicle Object

3.2.3 Inheritance

The object class hierarchy allows atributes, behavior and relationships to be shared by
members of the hierarchy. For example, the motor vehicle object represents a class of
objects which share the common attributes and functions shown in Figure 3. Some typical
members of the class might include an automatic transmission car, standard transmission
car, and the tractor trailer. Classes within the same hierarchy can have behaviors that are
customized for each class within that hierarchy. As discussed in the previous section, this
is known as polymorphism. The “drive” function is different for each of the types of motor
vehicles.
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3.3 Three OMT Models

OMT describes a system using three models. Each of these models provides a different
perspective on the system being modeled. These models cross-reference each other. Each
model will be described in subsequent chapters of this tutorial.

Object Model - explains the structure of the objects and their relationships to other
objects. The object structure includes the attributes and operations that modify
those functions.

Dynamic Model - describes the control part of the system. This model is specified by a
stare machine, which is simply & graph containing object szates (shown as nodes)
and movement berween staies (shown as arrows) caused by evenrs. The state
mechine can also be expressed as a table.

Functional Model - specifies how data is changed 1n the system. This model is described
by a data flow diagram which is a graph containing processes (shown as nodes)
that work on the daza (shown as arrows) as it flows through the system.

The IEF sctivity and data models from Phase A corresponds to the OMT object model.
The IEF business systems model coresponds to the functional decomposition of the OMT

- model into modules, which serves to manage complexity. This concept will be described

later in the tutorial
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4.0 Bibliography
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tems Server-Net Prototype Pooled Fund Study - Phase A System Architecture
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5.0 Glossary

abstraction - Concentration on a problem at some general level of detail and ignoring
details which eren’t at that level of generalization.

behavior - Operational characteristics. See operation.

class - A set of objects with behavior, attributes and relationships in common.

class hierarchy - A hierarchy of classes. See class.

encapsulation - Hiding the internsl details - also known as information hiding.

FITS - Functionally Integrated Transportation System

GIS-T - Geographic Information System - Transportation

IEF - Information Engineering Facility

ISTEA - Intermodal Surface Transportation Efficiency Act - legislation passed in 1991,

inheritance - Attributes, behavior and relationships are shared by members of the object
class hierarchy.

method - Implementation of an operation. See operation.

OMT - Object Modeling Technique

OO - Object-oriented

object - Abstraction of a thing in the problem domain or the solution domain.
operation - An action that an object performs or is subject to.1

Phase A - First phase of the GIS-T ISTEA Management Systems Pooled Fund~Study.
Phase B - Second phease of the GIS-T ISTEA Management Systems Pooled Fund Study.
Phase C - Third phase of the GIS-T ISTEA Management Systems Pooled Fund Stu&y

polymorphism - An operator may behave differently across classes - e. g. the print opera-
tor 1s different for graphics vs. text.

Team A - Personnel working on the Phase A study.

Team B - Personnel working on the Phase B study.

1. [mmb91]. page 2.
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Chapter 2: The Object Model

1.0 Introduction

The obect model is the first OMT model built in the OO analysis/design process. This
model explains a system’s structure by showing:

o the system’s objects
« the object’s relationships to each other
« attributes (data) and operations with each object class

" This chapter discusses only the concepts needed to understand the FITS object model.
Refer to [rumb91] for a more complete description of the OMT method.
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2.0 Basic Concepts

2.1 Objects and Classes

Recall from the previous chapter that an object is an idea, abstraction or something that’s
meaningful in the system’s context. Objects are typically nouns in the problem statement
document. There is no one right way to represent the problem. Each object can be
uniquely identified. For example, two bridges may have identical superstructures, decks
and substructures, but are still individual instances. A classis a higher level of abstraction,
which represents a set of objects with operations, attributes and relationships in common.

An object model is shown graphically in an object diagram. An exzimplc of a class and
some objects representing instances of that class are shown in the diagram in Figure 1.}

Truck Object Car Object Bus Object
Motor Vehicle Class

Figure 1: Example of class and objects

2.2 Attributes and Operations

Each object has attributes that define it, and operations that modify those attributes. Figure
2 shows how attributes and operations are represented in a diagram for the motor vehicle
class from chapter 1. Atributes are in the section below the class or object name, and
operatons are in the lzst section under attributes.

Motor Vehicle Class

gas level
vehicle type
direction
color

horse power
¢ doors
speed

stop
park
start
drive

Figure 2: Example of class diagram with attributes and operations

1. All dizgrams are generared with OMTool. the PC-based version of OMT.
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2.3 Relationships

A relationship is some type of meaningful connection between object classes or instances.
For example, Trn_System is-impacted-by Tro_Sys_Travel_Demand, where is-impacted-
by is the named relationship. This relationship is shown graphically in the following figure
by a line annotated with the relationship name. A relationship can be “read” from the
graphic in both directions, although it is normally stated directionally. Reading the rele-
tionship illustrated in figure 3 in the opposite direction would be: Trn_Sys_Travel De-
mand impacts Trn_System.

Tm_System

function

|

IS IMPACTED BY

)
Tm_Sys_Travel_Demand

Figure 3: Relationship between Object Classes

[rumb91] distinguishes relationships between object classes and object instances. An
association is a relationship between classes, where a link is a relationship between
instances. The rest of this tutorial will use the general term relationship. Where object
classes and instances are typically nouns in problem statement documents, relationships
are verbs.

2.3.1 Multiplicity

Multipliciry indicates the number of instances that one class may be in a relationship with
a single instance of another associated class. The default multiplicity is “one-to-one”, that
is one instance in one class is related to one instance in the other class. The curious reader
may have noticed the solid dot on the relationship line by the Trn_Sys_Travel Demand
class in figure 3. This means that many (zero or more) demands can impact one transporta-
tion system (a “many-to-one” relationship).

2.3.2 Generalization

Generalization is the relationship between a class and one or more specific versions of that
class - “a-kind-of” relationship. The more general class is called the superclass, and the
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specific versions are known as subclasses. An example of a small class hierarchy from the
Transportation System module (module will be defined shortly) is shown in figure 4. Trn_-
System is the superclass with respect to its subclasses made up of Impact_Funct_Trn_Sys-
tem, Mobility_Funct_Trn_Sys and Srvc_Life_Funct_Trn_Sys.

Trm_System
function

A

f 1 1
Impact_Fnct_Tm_System Mobility Fnet_Tm_Sys Srve_Life_Fnct Tm_Sys

L i |

Figure 4: Generalization Example

The operations and atrributes of a superclass are inherited by its subclasses. Each subclass
can have its own specific attributes and operations as well.

2.3.3 Aggregation

Aggregation is another special relationship - “a-part-of”. This represents the components’
relationship to the object corresponding to the whole assembly, e.g. a bridge’s superstruc-
ture, deck and substructure components to the bridge. Figure 5 shows an example of an
aggregation notation in OMT. Properties (attributes and operations) of the assembly may
pass down to the components, with changes as required.
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1 Tm_System

function

INCLUDES

Object Oriented Tutorial

Tm_Systemn_Component

4

Figure 5: Aggregation Example

2.3.4 Link Attribute

Version 1.0

A relationship can have one or more attributes associated with that relationship. Recall

from an earlier section that a link is an instance of a relationship. Therefore, a link

attribute is a relationship instance that has an attribute. The attributes of that relationship
can be combined into & class rather than contained in one of the classes in that relation-
ship. Figure 6 shows how a link attribute is represented in the information model. Sys--
tem_State is the link atiribute object.
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Trm_System Trm_System_Component
- INCLUDES »
function ol
N/
System_State
need

Figure 6: Link Attribute Example

2.4 Complexity Management

Comple:dry management 1s crucial in modeling a éomplex system. It supports grouping
the model legically into different views or subgroups.

Module is 2 form of structural complexity manzgement in OMT. Classes and relationships
are grouped together to represent 2 particular view of the system. There should be more
relationships within 2 module than between modules. The FITS modules identified so far
include the Global Model, Transportation System, Transportation System Component, and
Topologicel/Geographic Model.

A class may appear in several modules. This is the way that modules are bound together.
Team B czlls this a socker, and this allows other information models to be essentially
“plugged iniwo” the FITS model, e.g. 2 spatizl object model (SDTS or SAIF).

2.5 Test Scenarios
Scenarios were prepared which represent typical uses of the system being modeled. The
scenarios are useful in a number of different ways:

* adding detail: May suggest attributes and operations, which tests the current class hier-
archy structure.
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» extending the model: May point out missing objects and relationships.

* regression testing: If the information model changes, the model must still support the
“queries” represented by the scenarios.

« coverage testing: Some portion of the information model supports the “queries” repre-
sented by the scenarios. For those portions of the model not “hit” by the queres, the
scenarios may not be extensive enough, or maybe that portion of the information model
is unnecessary.

« design and implementation: Scenarios represent typical usage of the system, which
may point out design and implementation choices needed at run-time. A good source
for demo material, as well.

 dynamic model: Forms the basis for the next model which illustrates the time-depen-
dent/control behavior of the system.

Scenarios were developed from a variety of state planning and strategy documents
([ordot94], [njdot94]), the ISTEA regulations, the FHWA ISTEA course ([fhwa94]), state
DOT and MPO intermodal planning issues identified in [ismarta], and discussions with
transportation experts ([ismartb], [kyte94]). These scenarios represent a rich mix of rural,
and urban transportation planning problems and issues. The scenarios are included in the
information model delivery.

2.6 Data Dictionary

A data dictionary in the OMT world contains descriptions for each object class, which
includes special constraints and assumptions. Attributes, operations and relationships are
included as well.
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3.0 Object Modeling Process

The Phase B team used the following process to develop the FITS object model. This is an
adaptation of the steps appearing in [rumb9l]1.

A L AW

Identify objects and classes. A rich source for the team was the Phase A IEF model.

. Eliminate redundant classes.
. Identify relationships.

. Identify class hierarchies.

. Group classes into modules.

.‘ Test and refine the model. Additional classes are found from source material listed in

the reference section at the end of this chapter. Typically, these are found by generating -
test scenarios from goals and associated performance measures in the source docu-
ments. Additional potential scenarios (uses of the system) are discussed in meetings
with other domain experts, such as Ken Kyte, NJ DOT, and Dane Ismart, FHWA
Project Leader of Intermodal Planning. These are also “walked through” the FITS

. object model to verify that it cen support the “query”. Design questions are identified

during this step, with alternatives and recommended solution to present to the team.

. Object instances are generated from the test step. The instances contein attributes (cri-

teria associated with the goal) and operations.

. Further refine the model. The attributes and operations may suggest an adjustment is

needed in the class hierarchy.

. Prepare the data dictionary.

1. Page 152,
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5.0 Glossary

abstraction - Concentration on a problem at some general level of detail and ignoring
details which aren’t at that level of generalization.

aggregation - “a-part-of”’ relationship.

association - A relationship between object classes as opposed to object instences. See
relationship.

attribute - Features of an object.
behavior - Operational characteristics. See operation.
class - A set of objects with behavior, attributes and relationships in common.

class hierarchy - A hierarchy of classes. See class.

complexity management - Supports group the information model into different views or
subgroups.

data dictionary - Contains descriptions for each object class, which includes special con-
straints and assumptions. Attributes, operations and reletionships are

included as well
encapsulation - Hiding the internel details - also known as information hiding.
FITS - Functionally Integrated Transportation System
generalization - “e-kind-of” relationship.
GIS-T - Geographic Information System - Transportation
IEF - Information Engineering Facility
ISTEA - Intermodsl Surface Transportation Efficiency Act - legislation passed in 1991.

inheritance - Attributes, behavior and relationships are shared by members of the object
class hierarchy.

link - A reletionship between object instances.

link attribute -A relationship instance that has an attribute. The attributes of that relation-
ship can be combined into a class rather than contained in one of the classes

in that relationship.

method - Implementation of an operation. See operation.
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module -A form of structural complexity management. Classes and relationships are
grouped together to represent & particular view of the system.

multiplicity - Indicates the number of instances that one class may be in a relationship
with a single instance of another associated class.

OMT - Object Modeling Technique

OO0 - Object-oriented

" object - Abstraction of a thing in the problem domain or the solution domain,

object diagram - Graphical representation of an object model.

operation - An action that an object performs or is subject to.!

Phase A - First phase of the GIS-T ISTEA Management Systems Pooled Fund Study.
Phase B - Second phase of the GIS-T ISTEA Management Systems Pooled Fund Study.
Phase C - Third phase of the GIS-T ISTEA Management Systems Pooled Fund Study

polymorphism - An operator may behave differently across classes - e.g. the print opera-
tor is different for graphics vs. text.

relationship - Some type of meaningful connection between object classes or instances.

socket - A class may appear in several modules. This is the way that modules are bound
together. Team B calls this a socke?, and this allows other information models
to be essentially “plugged into” the FITS model, e.g. & spatial object model

(SDTS or SAIF).
subclass - More specific class in the generalization relationship.
superclass - More general class in the generalization relationship.
test scenario - Represent typical uses of the system being modeled.
Team A - Personnel working on the Phase A study.

Team B - Personnel working on the Phase B study.

1. [rumb91], page 2.
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Transportation Planning Information Systems Requirements Analysis’

Introduction

This document describes a transportation planner’s view of a decision support environment
designed to support the transportation planning functions defined in the Transportation Planning
Business Systems Framework’. The purpose of this analysis is to present a structured framework
that can be used as a starting point or template in many concurrent development efforts. The
ideas expressed in this model are intended to be used as a general requirement’s framework; they
do NOT represent a complete and comprehensive specification as presented. leferences among
the study’s sponsors preclude a “one-size fits all” specification.

The model will need to be extended in several ways before actual software development can

take place:

1. The model contains incomplete classes, attributes, and operations. Existing object classes
will need site specific attributes and methods defined. State and local planning groups
must still select suitable performance measures and indicators. Object characteristics
shown have been extracted from the relevant Federal Regulations and are included solely
for exemplary purposes’.

2. In most designs, further specialization of the class hierarchies will need to occur.

3. Additional associations between subclasses may be necessary to reflect detailed
performance relationships.

4. The analysis concentrated on objects in the transportation planning domain. Command
and control objects (e.g., security, GUI’s) and other system solution domain objects will
need to be added to the problem domain classes provided. These may d1ffer depending on
the targeted technical hardware and software environments.

' This Object Model Narrative describes the fits6 Module dated March 29, 1995. The Object
Model was developed in OMTool 2.0 using the Object Modeling Technique developed by

Rumbaugh, er al.

* This Framework is described in the GIS-T/ISTEA Management Systems Pooled Fund Study
Phase A Summary Report, June 1994. The analytic model encompasses the data and processes
included in the FITS, TRAMMS, PASS and part of the TREADS business systems.

* This model is consistent with DOT 23 CFR Part 450 Statewide Planning; Metropolitan
Planning; Rule and with DOT 23 CFR Parts 500 Management and Monitoring Systems; Interim

Final Rule.
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Overview
The general requirement for this system is that it must accommodate the information needs of a
large, diverse set of customers:

e from different disciplines (e.g., policy makers, planners, and engineers);

o from different sectors (e.g., public and private);

e with different resolutions (e.g., urban and rural);

e with different time frames (e.g., long range planning, and short term programming);

o with differing responsibilities (e.g., program managers and project managers).

Any system that meets these needs must be able to adapt and evolve. The following
discussion presents the general requirements for such a system.

Transportation Systems Planning

Transportation systems planning is a proactive response to the dynamic interplay between travel
demand® — derived from the economic, demographic, and land use characteristics in a particular
planning area — and the services provided by the transportation systems in that area [Sheet 1].
These services, and the systems that supply them, are intended to be consistent with the
transportation objectives decided upon by the community. The planning process itself is
cooperative, involving many agencies in the pubic (e.g., state and local planning organizations)
and private sectors (e.g., private transit Operators).

Planning areas are defined at many differing levels of detail, where smaller areas (e.g.,
households) aggregate to larger areas (e.g., travel analysis zones) and into regions (e.g.,
metropolitan planning area) [Sheet 2]. These differing planning area levels of resolution can be
used to make appropriate estimates of person and commodity movements.

Transportation Systems

Transport Systems provide basic transport access, connectivity, and capacity services through an
interconnected network of transport links and nodes [Sheet 3]. Systems are distinguished by their
ability to provide specific transport services in response to explicit policy objectives and
performance requirements. Individual transport system instances may be based on major modal
distinctions (e.g., highway systems, rail systems), on minor modal distinctions (e.g., truck route
systems, public transportation systems) or on functional distinctions (e.g., farm to market
systems, just-in-time manufacturing systems, recreational travel systems). Functionally
integrated transportation systems may include a number of different modal components.

“ In this context, travel demand includes the actual and latent demands for person and freight
movements.
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The transportation infrastructure consists of a number of component based systems. These
systems may be distingnished by engineering similarities (e.g., bridge and pavement systems) or
by program area (e.g., safety, traffic monitoring). Systems may also contain non-network
elements such as public transportation assets [Sheet 4].

Transport systems and component systems comprise the general class of transportation
systems [Sheet 5]. All transportation systems can have subsystems; all systems can be members
of more complex systems. For example, the Interstate Highway System is a part of the National
Highway System and contains roadway, pavement, and bridge subsystems.

Each System contains many Transportation Components (hereafter called Components) and
is derived by “dissolving” away from the universe of all transport, connectivity, and
infrastructure choices those components that do not contribute to the objective(s) under
consideration. That is, the planner, decides what transport choices (i.e., functional components)
are relevant and how performance will be measured (i.e., physical components). These choices
limit the available components that can provide support for the particular purposes under
consideration. The same component may belong to many systems. For example, the same
highway link may be a part of the National Highway System, the Strategic Highway Network
(STRAHNET), a freight distribution system, and so on.

Sets of components are related by two mechanisms: 1) topologically connected into
transportation networks; and 2) grouped together into transportation complexes (i.e.,
collections®). Each component, complex and network has geographically derived relationships
(e.g., adjacency or coincidence) with other components, complexes, and networks. These
relationships between components are coincidental (i.e., based on their linear topology) and not
direct. That is, all sections are related to each other because they share common locations and
not because of their common design or construction. For example, pavement sections are
coincident with roadway sections. They are not considered a “part” of one (or more) roadways.
The “knowledge” that roadways have about pavements (or that highways have of roadways) is
established through their complex-to-complex relationships and not through a direct (i.e.,
component-to-component) associations. In this example, a highway complex would collaborate
with a pavement complex to determine the ride quality of a particular highway section which is
dependent on the roughness of coincident pavement section(s).

The condition state of each System and component object changes in response to its
experiences. Each object exists in one state. Over time, the experiences (e.g., treatments,
inspections) of the object accumulate, where each experience marks the beginning of a new
object state (NOT a new object). The life span of an object (i.e., the entire time that the object is
known to the data base) is the time ordered sequence of all its experiences. Objects may have
multiple (proposed) life spans representing alternative sequences of states.

* A collection is a special kind of aggregate object that contains groups of other objects.
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Transportation Components

Components are either site based or are stretches of the transportation network [Sheet 6]. These
linear portions are described as sections. Sections begin or end at known sites. Each section
represents a distinct instance of a link or element and has the same characteristics across its
entire length. Thus, sections can be defined in one of three ways:

1. dynamically, reflecting changes in state (e.g., surface distress);
2. inresponse to some physical event (e.g., a construction treatment);

3. arbitrarily defined (e.g., control sections).

Just as Systems represented functional as well as physical objects, so do Components.
Functional Components (Links and Nodes) provide access and connectivity services. Physical
Components (elements) provide the underlving infrastructure that determines the quality of the
services.

Transportation links are defined by mode (e.g., highways, railways, pedestrianways, . . .)
[Sheet 7]. Links represent actual, historical, or proposed travelways between customer sites (ie.,
origins and destinations). Specific travel choices are made at junctions (i.e., allowing change of
route) or terminals (i.e., allowing change of mode) [Sheet 8]. Junctions can also be used to
define links based on significant physical characteristics (e.g., project termini). Customer sites
can be defined precisely (e.g., major employer sites) or in aggregate (e.g., travel analysis zones).
The set of nodes as defined by the purpose of the System establishes the granularity of the links.
For example, Systems that provide high degrees of access will have more nodes (and more
granular links) than Systems that provide arterial services only. In other words, the sole purpose
of a link is to support travel between two nodes.*

The transportation infrastructure consists of component elements (e.g., roadways, bridges,
tunnels, . . .) and performance monitoring sections (e.g., safety, traffic) [Sheets 9, 10, 11].
Systems may also contain various incidental artachments associated with a system [Sheet 12]
plus information about other capital assets (e.g., equipment, maintenance facilities, . . .)’.
Identification of Component-specific performance measures, indicators, and criteria are not
within the functional scope of this analysis.

° Travel that offers modal choices between two nodes would be represented by multiple links.

" Note: Although public transportation capital assets [Sheet 4] do not have a direct relationship to

public transportation system performance, information concerning them is required under 23
CFR 500.607
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Location Reference®

Transportation Systems reveal their existence through the existence of their components. That is,
the Systems are de facto collections of Components with geographic characteristics.
Consequently, all Components need to be located in the field as well as positioned (i.e., given a
coordinate value) in the database. This is accomplished by establishing a linear reference system
including one or more linear reference methods’. All Site object locations are described by
reference to a linear method(s) [Sheet 13]. As was previously discussed, since every section is
bounded by a site object, locating every site will concurrently locate every section object.

- All linear reference methods require the identification of a known point. An object’s location
is described as an offset measurement and direction of the measurement relative to this known
location in some System. That is, linear locations are referenced by (and to) Transport Systems
needing location data. This means that physical Component sites are referenced to modal links
and nodes. Traversals define paths (i.e., a set of links connected head-to-tail) through Transport
Systems. Traversals (and traversal metrics) can be in any vector units (e.g., distance, time, cost)
and reflect official designations or usage characteristics (e.g., freight distribution route) [Sheet
14]. A System location (or address) consists of a traversal (e.g., route) plus a traversal reference
point. That is, the location of a known point relative to a traversal through a System.
Consequently, the same linear location may have many System addresses in either the same or in
different systems. For example, an intersection can be a highway system reference point and a
transit system bus stop.

All Systems are registered to a reference network, or linear datum, which can be represented
as one or more spatial objects. This feature allows the same System to be modeled at multiple
levels of resolution in geographic data bases of differing scales [Sheet 15].

Planning Workbench™

The transportation planner uses the Planning Workbench to conduct many of the planning
processes included in the Framework’s six business systems [Sheet 16]. Each elementary process
is recorded as a planning event allowing the planner to track the status of the planning function
or to develop planning scenarios (i.e., a series of events) for “what-if” explorations. The
Planning Workbench is envisioned to provide ad hoc access to an integrated, dynamic set of
transportation planning objects or phenomenon. The primary ability provided by the Workbench

® These ideas are derived from the results of the NCHRP Project 20-27 Location Data Modeling
Workshop, August 1994.

’ NCHRP Synthesis 21 Highway Location Reference Methods, 1974 provides additional details
regarding reference systems and methods.

' The Workbench metaphor was provided by Ken Kyte P.E. Director, New Jersey DOT Division
of Transportation Research and Data Technology.
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is support for a planner’s interactive exploration of the interrelationships between Systems and
their environment.

All planning objects in this model are considered to be temporal and either occur at a single
instant in time (i.e., an event) or exist over some duration of time (i.e., a state). All changes to
these objects result from events. These events may be caused by the planner, where these events
correspond to the elementary processes managed by the Planning Workbench [Sheets 17,18,19]
or they may arise out of the direct experiences of the objects themselves [Sheet 20]. In both
cases, objects are exposed to these events through their experiences. This implies that the
existence and condition of an object at any time are equivalent to the state (i.e., the time between
two significant events'") of the object at that time. Put another way, if the condition (state) of an
object is known, then the time frame (state) of the object is known; the reverse is also true.

In addition, because all objects are specialized states, every object has a temporal
relationship with all other objects. These relationships create a “snap shot” view of all objects at
any given time" and ensures that temporally consistent planning regions, transportation systems,
and system components are presented to the planner. That is, only those objects which “exist” at
the time specified will be revealed.

Summary

This transportation planning analysis highlights the need to implement four interdependent
perspectives of transportation objects — functional, physical, spatial, and temporal. That is, -
Systems and their associated infrastructures provide many general and specialized transportation
services to customer sites. The demand for and the performance of these services change over
time. In order to be truly useful, digital objects must have the ability to mimic their world
counterparts in form, functdon, and experience.

"' An event is significant to an object if it is “experienced” by the object. That is, if the
experience alters one or more attributes of the object.

" A snap shot view contains all objects whose states co-exist.
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FITS Class Index
Name Sheet Name Sheet
AZENCY weeucrereererermssrsrssessassassnasssssssrsssenressasesas 1 determine trn SYS €VeNt.....coevveeeecnrsuesaerecn 18
aIr QUANILY ATA ...covemreeerenenesetsestiaesieneanes 2 EVENL..eoeieeeeeeeeeeesesseeescssersessnesnsssasssansssessnes 16
air quality ROtSPOL ceveveeercecicecccineieienanas 12 EXPETCNCE coovverenernrerssnrnerssssaccacnas 5, 16,20
AITPOTL.ceecucucremrenrsenesasnanansasssisssesasssasnsnsassnseass 8 FITS eVeNt ccu.cmriieiinceirteereienetineaee 17,18
allocate travel demand event .......coccocceneeee 18 FIXEULE covvveeveeeeiememreereeemenesesess s ne e aeas 12
anChOT POINL ....cvvremrreesensenensieseecssenenenns 6,13 TLEOE eeeeeeeeeeeeeeeeaeeeeseesererrssssanesersnnrenaanennnrases 4
AnChoT SECHON ..ccvreeeeeeceenenreesranaseanees 6,13 flexible PAVEMENL .......cevreeemeeereneinsennsseeenes 9
assemble trn SYS EVENL ....comirerieenncecciiaenans 18 freight distribution route.......cceceveencnececne 14
ASSEIMDY -..eovreirreieereneeeeencsnrieens 5,21 geographic ODJeCt.....uereeemeerncceecncans 15
DIKEWAY e.vuvvrmeeraimnrrenennsiersensseceasesssassnsanans 7 geographic planning area...........ococoeeuenneee 15
biKEWaY SYSIEMLucrrereraererarruesemesisusarnsnesanasses 3 geographic reference network ................. 15
DOTAET CIOSSING -evvevvrrrnenrrrinaressessuassnessesusanes 8 HIGRWAY ..ottt 7
|33 (-0 OOR TP 10, 11 highway interchange.......c.coceeeeeecriecececnucnnacs 8
bridge element .....ccceeeevevereencnes ceeereesasennnns 11 highway INterSECtON . uuerereesrsrrsrserasererenss 8
bridge element cONAIHON ....cccvveuimcrvncnnnns 11 highWay TOULE ...cemruiemerernnerreneneneseeeneacnns 14
bridge element eXPETIENCe ..c.covuvvvemmereasannae 20 ~ highway SYSIEIM c.cuvueeverecnennneienceenecicnenees 3
bridge eXPerience. ...ccvermriecenecsercsnnnencncens 20 highway traffic counter.......c.oeeeeeeeevceccnnes 12
bridge INSPECtiON.....curemeieeiencnccsninrainrananasss 20 hiSLOTIC SItE..ereeeeemreerecererencrerernesenresseseseteaes 8
bridge SYSIeM...cueurerememesmennmenccssasannsneanasanes 3 household....ccoceeveeveiriniicrren e 2
bridge treatment......cceemeeeueuccreessassisnesennes 20 intermodal SYSIEM..cc.covrvurmieirrenieireienneseenenes 3
DUSWAY ...voveeeenemcemrmenrennessnsnssscsercnnessssissassens 7 JUDCHOM «eeverriarrenssesernssssesnssesusesceacasscssasasaes 8
COMPONENE SYSIEM ...erverrerensrsccssessssneransesesnes 3 linear references.......ccovvevmeernsrecrineerenecnenne 13
continuous flow facility ......ccoveemnieiiencceenes 7 linear tOPOIOZY -.ecuvevrreriemeerenerseatesesasencenes 5
continuous flow SYSIEM .....eovieeeeerceeceniinnens 3 Iink demand ...eeeveeeeeeemnreernnrnerenineneeneaneans 20
CTASH .o ceeiereeeevneeesmeeceresnnessranasssneenesnne 12,20 maintenance facility.....cccoonveerieinereescnereaees 4
CUIVETL vveeereneeninrernnemesnrsesenscennnsnsessnaasons 10 metropolitan planning area...........cocececeucucne 2
CUSEOIMET SILE cevvreeeneevencererenesrssessesesemesmscssssass 8 military installation......eceeeeereeerseenncencecencnns 8
AEPOL cecenerncecnraenentsnnrsts st nnanassasass 8 NAONAl PATK ..ceceieieimrimei e 8
depot FACIlILY .overreneeseenereeieceieneiene e 4 NEIWOIK tOPOLOZY «.evrvrrrrrenenraninrnenrnreeseneene 5
determine bridge state event...........cceceeevees 19 node demand.......cccceccereeerererneneeieinsenseceens 20
determine pavement state event................. 19 DOISE DAITIET «coeieencminirereeeereiienee s 10
determine roadway state event .................. 19 ODJECHVE..cueuvererirrnerrennrerssnnsessetstesenensnenaes 1
determine safety state €Vent.......cccecerueenens 19 PASS EVENL..cccovenirrnrerermeteenensenneeneeneenss 17
determine traffic state EVent .....ccceeeeeeeeeeens 19 TR0 5111 11 SRRSO 9
determine travel demand event.................. 18 Pavement EXPETIENCE ...ouurcucscrcrrssuessanenns 20
determine trn cmpnt function event........... 18 pavement INSPECHOMN ...cuvverecmrerusaseenemscocsenens 20
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Name Sheet
Pavement SIUCLUTC...ccvevueerirerreeeeesersaasasnans 9
PAVEMENL SYSIEMLuevrrerererrerrrsenesessensersnnnn. 3
pavement treatment......ooveecreereveeenscrnennnas 20
pedestrian SYSeM.....coccvurureerecereeeeerrecranaeanns 3
PEAESITIANWAY ..eoiveenereieirrrreeaseeseesnareseennns 7
PhENOMENON. ...cciiiiiiiiiieieeie e 16
pipeline farm.....cccccevvevvniveneeneeeeeneereeenen, 8
planning area........ceeceeecenevrereennene 1,2,15,21
planning corridor .......cccevvvirveevesrerrreerene 2
planning event......cc.ecevvevereeevenrenennen.. 16, 17
planning region ...c.cccceeeveeieiiveeeee 2
planning scenario......coeoueuereueeerieeneeenenenee. 16
planning workbench........c.occoovieei. 16
POINTS event.....ccoomioooeceiieeeeeeeceee. 17
POITaieeiiieeeeee et e e e e b e 8
public transportation assel...........coeeeeueee... 4
public transportation equipment.................. 4
public transportation system.................... 3,4
Tall SYSIEM..ciiiieerenteeeeeceee e 3
railroad crossing .....c.ceeueueveverereeerenennnen. 12
TALIWAY .ooieniieiieteeeeeee e 7
TECTEANION ATEA....eveceeereerrerereserereeserrereresnenes 8
reference network ...eeeeeeeeeeveceveeereeenne. 13,15
TEfErence POSL.....c.cccevecceerrereeeeneeereneeraes
retaining wall .c...oocceveieecieieeeceeeee. 10
Tigid PAVEMENt ....ceeereerieeeereereee e 9
TOBAWAY ...cnecetieteeiateteeieeeecreee e essessenenen 9
r0adway EXPETIENCE .....eereeevenreneerenrererenane 20
r0adWay SYSIEIM weeueeureemreeereeeceeceeereecceeenes 3
roadway treatment ........eeeeeeveeeereenvnenenen.. 20
safery hotSpot .....ocoiieieieeee, 12
SATELY SECHION c-ueeureeeeeeecieece e 9
safety section eXperience..............couue.... 20
SAfery SYSIEMLceueeareerrereeeirereeee e 3
SECHOM 1.e.vvecmcnretenisentees s ren s 6
SILE e eereenrereeeirr e rte et e s e e nanan 6,13
SEALE ceeterettee e et eeeeeneeeeeeeesesesasessnnnnns 16,21
statewide planning area ............cccoeucuvenene.... 2
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Name Sheet
street address. ..o eeeeverereeneeeeieeee 14
SITUCTUTE ...l 9,10
system demand «....cocceeveenieceiiiiieeeenn, 20
temporal topology ....covueerreeeeeeeeieieeeen. 16
LETTIHNAL 1ot 8
traffic eXperience ....ooveeeverieencieecee 20
traffic record ....oooeveeeeeennn. cennnaaaaeans 20
Taffic SECHON ..eeveveeretecree e, 9
TAffIC SYSIEIM weveereereeeeeeee e 3
201 DO OO UURUOS 7
ail SYSIEIM.uueeeeeeieeeieeteeeeeeeeeee, 3
TRAMMS event ....cooveeeeeeeeeeeen 17, 19
LTANSIE TOULE w.oeuetnreieneerereeeess e 14
TANSIT STOP...vuecerereeeenenaenr e e 14
ransport Ink.......cooeeeeeneireereie. 6,7,13
transport link eXperience ..............oo.o........ 20
Tansport NOAe .....oeeeevveeeeeeeeeesenennn. 6,8, 13
transport node experience.............o......... 20
ransport SYSemM ... cocveeeeeemeenreennnnee.. 1,3,13
ransport system linkK.......o.coveueeerennn... 13,21
transport system node ..........ceeeueeeeiennnn.... 21
transportation attachment ...................... 6,12
ransportation COMPleX .......oevveveveereeennnn.. 5
t=insportation component .................. 5,6,21
transportation element ...............ue......... 6,9
ransportation SYSteM.uee e uueveeeeennnnns. 3,5,2
transportation System experience............... 20
travel analysis zone........o.oeveeeveeeneeennnnnn. 2
travel demand .....ooeeveeeeeeoeeeeee 1,21
TaVersal .....ocoevceeiiieceeeeen. 13, 14
traversal Iimk vooovoueeeeoeeeeeeee L 13, 21
traversal reference point................ 12,13, 14
TREADS eVent ..o, 17
T SETVICE CENLET.urvreurrerreneeeecreeeeeeennnnnn. 12
tunnel ..o 10
WaleT TansSport SYStEmM ......cevueereeeeurennennee. 3
WAIETWAY .eereirieeieieeeeererteree e eee e 7
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FITS Class Descriptions

agency
Any organization of legal standing with regulatory or fiscal interest in transportation, including
federal agencies, states, local units of government, Metropolitan Planning Organizations, private

transit operators, and Indian tribal governments. This class may be specialized, if necessary.

air quality area
A geographic area that does not (or previously did not) achieve one or more federal national

ambient air quality standards.

air quality hotspot
A location with higher than ambient levels of a pollutant. Hot spots may be attributed to such

things as weather patterns, topography and traffic intensity.

airport
A facility for transferring passengers or cargo onto and off of aircraft.

allocate travel demand event
An activity that allocates the total amount of person trips and commodity flows to each

component of a transportation system.

anchor point
A known point or location along a transportation corridor such as an intersection, bridge,

monument, post, travelway terminus, etc.

anchor section
The explicit domain of valid linear locations. The direction of the section estabhshes the positive

direction.

assembile trn sys event
An activity that assembles functionally related transportation components into a transportation

system.

assembly
An assembly is a link class responsible for maintaining the assembly states of components and

their respective containers.

bikeway
Any road, street, path or way that is specifically designated in some manner as being open to

bicycle travel.

bikeway system
An ordered set of bikeways.

border crossing
An international port of entry primarily berween the U.S. and Canada or Mexico.
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bridge

A structure, including supports, erected over a depression or an obstruction such as water,
highway or railway, and having a track or passageway for carrying traffic or other moving loads
and having an opening measured along the center of the roadway of more than 20 feet between
the undercopings of abutments or springlines or arches or extreme ends of openings of multiple
boxes; may include multiple pipes where the clear distance between openings is less than half
the smaller contiguous opening. AASHTO.

bridge element ,
A component of a bridge. See PONTIS data dictionary for a list of bridge elements.

bridge element condition

The condition and extent of the operational or physical characteristics of a bridge elements. See

PONTIS for an example of bridge element condition ratings.

bridge element experience
An experience that alters the state of a bridge element.

bridge experience
An experience that changes the state of a bridge.

bridge inspection
A critical examination of a bridge conducted to improve knowledge about its state.

bridge system
An ordered set of bridges

bridge treatment
Any action that alters the state of a bridge

busway
An exclusive rights-of-way or fixed guideway reserved for buses.

component system
A transportation system composed of ransportation elements.

continuous flow facility
Any facility such as pipelines used for the transport of materials.

continuous flow system
An ordered set of continuous flow components.

crash
An incident involving at least one motor vehicle resulting in personal injury or property damage.

60

el



GIS-T/ISTEA Pooled Fund Study: Phase B Data Dictionary ) March 29, 1995

culvert
Any structure under a travelway having a clear opening of twenty feet or less as measured along

the center of the travelway.

customer site
A person trip or commodity flow generator; a trip origin or destination. Customer sites include

specific trip generators such as major employers or aggregate sites such as travel analysis zones.

depot
A rail, bus, truck or marine terminal.

depot facility
The buildings, parking lots and other improvements associated with a depot.

determine bridge state event
An activity that determines the state

determine pavement state event
An activity that determine pavement states.

determine roadway state event
An activity that determines the state of a roadway.

determine safety state event
An activity that determines the state of a safety section or hazardous site.

determine traffic state event
An activity that determines the state of a traffic section

determine travel demand event
An activity that determines the total anticipated person trips, commodity flows and

characteristics for a transportation system.

determine trn cmpnt function event
An activity that determines which transportation components can be used to support a specific

transportation system function.

determine trn sys event
An activity that determines the function (e.g., services) that characterizes the purpose of a

transportation system.

event
An isolated instant in time. An event is said to occur at time ¢ if it occurs at any time during the

chronon represented by 7.
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experience
An event participated in. Significant experiences are those that change object states.

FITS event
An activity that is part of the Functionally Integrated Transportation Business System.

fixture
Any equipment or hardware associated with a transportation system. Examples include RR
crossing safety hardware, lighting fixtures, beam guard, signs, manholes, catch basins.

fleet
The vehicles used in a public transportation system. “Fleet” refers to highway vehicles; “rolling
stock” refers to rail vehicles.

flexible pavement
A pavement structure which maintains intimate contact with and distributes loads to the
subgrade and depends upon aggregate interlock, particle friction and cohesion for stability.

freight distribution route
A specified route identified as significant in the transport of freight, which must be considered in
the transportation planning process.

geographic object

A geographic object is an object representing a real or artificially defined phenomenon which
has, or potendally has some kind of spatial or spatial temporal position. SAIF release 3.1, p. 49,
April 1994.

geographic planning area
A set of spatial object that represent the location of a planning are at some cartographic scale and
resolution.

geographic reference network
A set of spatial objects that represent the position of the reference network at some cartographic
scale and resolution.

highway
A public way dedicated to the purposes of vehicular travel, including the entire area within the
right of way. This area may contain more than one roadway.

highway interchange
A system of interconnected ramps between two or more traveled ways that are grade separated.

highway intersection

The general area where two or more highways join or cross. Highway intersections involving
only two highway sections do not offer route choice and are used to represent significant change
in highway section characteristics.
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highway route
The official designation of a highway, street or road.

highway system
Any designated collection of highways. Examples include National Highway system, Federal
Aid System, Interstate Highway System, Strategic Highway Network.

highway traffic counter
A site where continuous traffic monitoring operations occur.

historic site
A building, monument, park, cemetery or other site having public interest and national regional
or local significance, which should be considered in the transportation planning process.

household
A domestic establishment including the members of a family and others living in the same

dwelling. Households are the basic unit of travel behavior and trip generation.

intermodal system
An ordered set of transportation components from more than one mode or means of

transportation.

junction
A site that allows a change in travel route only (not transportation mode). Junctions connect two

or more transportation links of the same type.

linear references
The location of a site relative to a traversal in some system. A linear reference object is a

container of linear locations represented by traversals and their reference point sites.

link demand
The number of trips that would probably made during a defined period of time by vehicles or
passengers along a particular transport link under specified conditions.

maintenance facility
The buildings, parking lots and other improvements used for the upkeep of public transportation

vehicles, machinery or equipment.

metropolitan planning area
The geographic area in which the metropolitan planning process must be carried out. See CFR

450.308

military installation
A military base, fort, armory, field, erc.
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national park
A park operated by the U.S. Park Service.

network topology
Each instance represents a connection between two components. This relationship is used to
define network structures. See SAIF release 3.1 p 124 connected__ to class for discussion.

node demand
e number of trips that would probably made during a defined period of time by vehicles or
passengers through a transport node under specified conditions.

noise barrier
A structure designed to mitigate the impact of transportation related noise on surrounding areas.

objective
A statement of direction and extent for the availability, quality or performance of transportation.
Source: PFS Phase A Data Dictionary.

pavement
A pavement course or layer, including base course and overlays.

pavement experience
An event that alters the state of a pavement section.

pavement inspection
A cniucal examination of a pavement conducted to improve knowledge about its state.

pavement structure
The combination of all pavement courses placed on a subgrade to support traffic load and
distribute it to the roadbed. Used to monitor composite strength and deflection indicators.

pavement system
An ordered set of pavement structures.

pavement treatment
Any action that alters the state of a pavement.

pedestrian sYstem
An ordered set of pedestrianways.

pedestrianway
A rights-of-way dedicated for the exclusive use of pedestrians. Includes people movers,
skvways, sidewalks.

phenomenon
A significant occurrence or event. Used as the most general abstract superclass in the model.
Every object is or represents, by definition, a phenomenon.
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pipeline farm
A facility for transferring materials from pipelines or rail cars.

planning area
A territorial unit used in land use and transportation planning analysis.

planning corridor
A strip of land between two transport nodes within which traffic, topography, environment and
other characteristics are evaluated. Corridors may be existing or proposed.

planning event
A unit of planning activity that, when complete, leaves the enterprise in a consistent state.

planning region
An entire planning area, usually either a metropolitan planning region or a statewide region.

planning scenario
A hypothesized chain of experiences.

planning workbench

The planning workbench is the mechanism for accessing — through a single, consistent interface
— all of the objects defined by the transportation planning business systems architecture. See
white paper dated 10/17/94.

POINTS event
An activity that is part of the Policy Integration Business System.

port
A facility for loading and off-loading passengers and cargo from ships.

public transportation asset
Any public transportation facility or equipment.

public transportation equipment
Unstationary public transportation assets.

public transportation system

A set of components that provides transportation service to the public using vehicles that
transport more than one person for compensation. Subclasses may include public transit and
paratransit systems.

rail system
An ordered set of rail components. e.g., a railroad.

railroad crossing
At grade intersection of a railway and a highway.
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railway
A dedicated rights-of-way reserved for train travel. Includes light rail, heavy rail, rapid rail,

commuter rail.

recreation area
A significant scenic or recreational travel destination.

reference network
A frame of reference, or datum, used to control linear locations. The reference natwork 1s usaed
for both field locations and data base representations of those locations.

reference post
A numbered post placed along a travelway. The number may represent a mulepoint or may be

arbitrary.

retaining wall
A structure used to retain soil.

rigid pavement
A pavement structure which distributes Joads to the subgrade having as one course a portland
cement concrete slab of relatively high bending resistance.

roadway
The portion of a highway designed or built for vehicular use. Includes the traveled way,

shoulders, gurters and auxiliary lanes.

roadway experience
An event that affects the state of a roadway.

roadway system
An ordered set of roadway sections.

roadway treatment
An action that alters the state of a roadway. Actions include construction, maintenance and
rehabilitation.

safety hotspot
A location with greater than expected numbers of crashes. A hazardous location.

safety section
A location established to monitor crash incidents and establish crash rates.

safety section experience
An event that alters the state of a safety section.

safety system
An ordered set of safety sections.
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section
A linear portion of a transportation system Or its COmponents defined as the portion of the

component located between two sites.

site
A transportation component that exists or occurs at a specific place.

state
A condition of being defined by constant arributes and link relationships. A state can be thought

of as a portion of time between events. A State with no end state is current in when valid time
equals system time.

statewide planning area
A territorial unit comprising one of the 50 United States, Puerto Rice, or the District of

Columbia.

street address
A geographic location of a building.

structure
An engineered works such as bridge, noise barrier, box culvert.

system demand
The actual or latent demand for persons of commodity movement on a ransporiation system.

temporal topology
See discussion in SAIF release 3.1 p. 118 .

terminal
A facility allowing intermodal transfer of passengers or goods.

traffic experience
An event that alters the state of a traffic section.

traffic record
The results of a traffic census.

traffic section
A statistical section used to monitor traffic statistics.

traffic system
An ordered set of traffic sections.

trail
A marked or established path used by pedestrians, bicycles or horses, especially through forests

or other recreational areas.
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trail system
An ordered set of trails.

TRAMMS event
An activity that is part of the Transportation Modeling and Monitoring Business System.

transit route
A designated, specified path to which a transit vehicle is assigned.

transit stop
An area where passengers wait for, board, alight and transfer between transit units. It is indicated
by distinctive signs or pavement and curb markings.

transport link
A transport link is and historical, existing or anticipated travelway used to ransport passengers
or goods. The direction of the links establishes the primary direction in which the maversal is

said to “run.’

transport link experience
An event that alters the state of a transport link section.

transport node
A transport node 1s a place where travel originates (or ends) or a facility allowing for a change in
transportation mode or travel route.

transport node experience
An event that alters the state of a transport node.

transport system

A transport system is an ordered collection of transportation components serving a transportation
function in support of transportation objectives(i.e., a FITS). These systems can be single mode
(e.g., highway systems), multimodal (e.g., public transportation buses + light rail) or intermodal
(e.g., freight or passenger based). The default transport system consists of all transportation
choices within a predetermined region.

transport system link
An object responsible for maintaining the assemblies of Lransport svsitems and their links.

transport system node
An object responsible for maintaining the assemblies of transport systems and their nodes

transportation attachment
A site of interest or facility associated with a transportation system that is not an element of a
system.
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transportation complex
A collection of interconnected tIanSportauon components. Complexes are used to manage

groups of components i.e. act as “containers.’ > They are the primary mechanism for determining
multicomponent performance. e.g., pavement sections may collaborate with the traffic section

complex

transportation component
An object regarded as part of a transportation system.

transportatlon element
Any transportation related object that affects or monitors the availability, quahty or performance

of transportation functions or services.

transportation system
An ordered set of transportation components.

transportation system experience
An experience that alters the state of a transportation system.

travel analysis zone

A division of a study area used for travel demand analysis purposes. A planning region is
divided into zones, the number and size of which depend on land uses in the area, transportation
access, census boundaries and political boundaries. Zone boundaries are defined so that land
uses and activities are homogeneous, to the extent practicable. Travel analysis zones may be

coincident with census blocks.

travel demand
The actual or latent movement of people or freight between two points for a specific purpose.
Each trip (or aggregation of trips is characterized by mode choice.

traversal
The geographical route, path or course designated for travel or followed by a vehicle or traveler.

Traversals also may be Names of designated paths through a transportation system. Examples
include mainline routes, business routes, spurs, county routes, scenic, hazmat.

~

traversal link
An object responsible for maintaining the history of traversal and link assemblies.

traversal reference point
A point on a traversal that can be easily identified and whose identity and location are known.

TREADS event
An activity that is part of the Treatment Development Business System.

69




GIS-T/ISTEA Pooled Fund Study: Phase B Data Dicuonary March 29, 1995

trn service center
The area and service used to enhance, regulate or respond to transportation. Examples include

traffic control centers, police and other dispatch centers, weigh in motion sites, toll plazas,
tourist rest areas.

tunnel
An enclosed passageway through or under an obstruction such as a city, river, mountain, or

harbor.

water transport system
An ordered set of marine ransport COmpOnents.

waterway
A navigable water course. including canals. used for the transport of people or goods.
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Object Model Notation
Basic Concepts
Notation

'ass: a group of objects with similar properties

class name
attribute

operation

Association: a collaborative relationship between two or more classes

assodialion nams

role-1 roie-2

class -1 class -2 W‘——'———— transportation system

Example

highway

functional classification

open to travel
close to travel

is set for

Mutltiplicity: the number of instances of one class that may relate to a single instance of another class

! lass-1 ® class-2
class exacﬂy 1 0-° _Eisi__P'1 1+
many | | optional  one of more

class3

{ordered}

Generalization (inheritance): an association showing 2 succesive refinement of classes

superclass

pavement section

A

l

|

subclass - 1 subclass -2 rigid pavement section flexible pavement section

Aggregation: a composite assembly containing component parts

assembly

s compossd of

part -1

bridge

bridge element
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Module: omt_note Sheet: 2: advanced concep panel: (0,0) Time: Wed Mar 29 07:21

Object Model Notation
Advanced Concepts

Notztion Example

Reflexive association: an association involving only one class
coordinates with

refiexive
role-1 lead

class_1 agency

role-2 ‘ participant

Association as class: a link with its own attributes, operations or associations

iniuates trps between

: N/
a2ssociation name

: trip

origin

travel anaysis zone

destination

Qualified zssociation: an association between two classes and a qualifier that reduces the effective multiplicity of the associati

unqualified

traversal |reference point pame }—— traversal reference point

[ 4

guehfier

1L

qualified

JJ

il
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Module: fits6 Sheet: 1: transportation Panel: (0,0) Time: Thu Apr 27 13:06:07 1

lead origin
has interest in
agency ° planning area
T4 determine travel demand
participant O
’ destination
cooperates with —
travel demand
establishas determine mode choice
l name
is served by
L ®
L ! : s
objective P transport system fs assigned fo
Is set for -

functional objective
geographic objective @———— aliocate travel demand
temporal objective determine state
evaluate performance
determine need
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fits6 Sheet: 2:

planning areas Panel:

(0,0) Time: Thu Apr 27 13:06-:12 1

planning area

is component of

determine travel demand

AN

0

travel analysis zone

land use
population
employment

atiract trips
produce trips

0

household

planning region

ethnicity

vehicle availability

economic status

economic growth
demographics

planning corridor |

i

metropolitan planning areﬂ

statewide planning area

|

| |

. . 1
air quality area @

has been dasignated
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Module:

fits6 Sheet: 3:

{functionally integrated systems}

transportation system

name

duplicate
add component
remove component

transportation ©Panel: (0,0) Time: Thu Apr 27 13:06:15 1

{physical systems}

=

transport system : component system

allocate travel demand
detzrmine state
: evzluate performance

P P M
gztsrmine naed

| determine state
;

{mdde } {more subclasses may exist}

]

l s

highway system ; rail system . trail system intermodal system

l

water transport system

pedestrian system

public transportation system‘ I bikeway system

number of vehicles

i continuous flow system

!

i

{more subclasses exisv}/ \

| roadway system

pavement system bridge system | | traffic system

safety system

{

7 -
H|
I
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Yodule: fits6 Sheet: 4: public transpor Panel:

public‘transportation system

number of vehicles

contains

public transportation asset

performance indicators
age

condition

remaining usefu! life
replacement cost

(0,0) Time: Thu Zpr 27 13:06:21 2

/\ {more subclasses exist}

|
|

depot facility ’

maintenance facility

!
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Module: fits6é Sheet: 5: trn system form Panel: (0,0) Time: Thu Apr 27 13:06:23

subsystem l

transportation system IS composed of

name

”

contains duplicate
add component
<> remove component

K J

%

{add component,
remove component

propogate }

) collaborates with

transportation complex

-add component
-remove component
find component >

0

is a collection of

assembly
{ lifespan
]
| previous
| e {ordered} )
) X component 1 ®
name transportation component
) T——— <> linear topology
! - name
| Sxpemenee . |nex linear relationship
name o~ determine state i ]
apply | evaluate performance | component 2
]
ordered by time
;I { alterg’ }

JAN

network topology

{ordered by time}

connection direction
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Module:

fits6 Sheet:

transportation Panel: (

0,0) Time:

transportation component

name

defermine state
evaluate performance

site

Jocates begin

offset
‘ offset direction

locate

locates end

transport node

open node
close node

78
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ApPr 27 13:06:29 1

section

next section

aLp’revious' seciion

determine section length

|

transport link

-

transportation attachment weight

units

transportation element

opan link
close link

anchor point

location

description

position

anchor section

distance
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Module: fits6 Sheet: 7: transportation Panel: (0,0) Time: Thu Apr 27 13:06:32 -

transport link

weight
units

open link
close link

{more subclasses may exist} {travelways}

highway busway || raitway | bikeway ![ waterway gicontinuous flow facility

functional classification i ' ;

pedestrianway
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¥odule: fits6 Sheet: 8: transportation Panel: (0,0) Time: Thu Apr 27 13:06:35

—

transport node

open node
close node

terminal junction

{ intermodal sites} . )
{unimodal route choice}

{more subclasses exist}

{more subclasses exist}

{ 1 1 1
airport || depot port

pipeline farm highway intersection { ‘ highway interchange
| Cod
| o

- customer site

{travel origins or destinations} {more subclasses exist}

border crossing

historic site military instzaliation

|

.

|

f recreation area | | national park
i

1L |

N I
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Module: fitsé Sheet: 9: highway element Panel: (0,0) Time: Thu Apr 27 13:06:39 3

transportation element

{performance indicator sections}
{more subclasses exist)

roadway structure .
alignment pavement i traffic section
Cross section — roughness highway traffic volume
number of lanes nide vehicle classification
traveled way width distress vehicle weight
providss surface friction vehicle occupancy
remaining service life
2"
determine current surface

safety section

— {ordered by course}
number of fatalities

number of injuries
number of vehicles

/\ {pavement type}

0

pavement structure flexible pavement

rigid pavement

rutting
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Module: fits6é Sheet:

82

27 13:06:43 199

10: structures Panel: (0,0) Time: Thu Apr
T
i structure
{structure type}
{more subclasses exist}
noise barrieJ tunnel bridge 7 culvert | retaining wall
bridgs idaniification
geomelncs (
loag rating !

structure componenis
senviceability
ussr Ccosis

L
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Module: fits6é Sheet: 11: bridge element Panel: (0,0) Time: Thu Apr 27 13:06:45 1

bridge

bridge identification
geometrics

load rating

structure components
serviceability

user costs

Q

contains

[ d
bridge element

bridge element condition units
environment

isin

L J
bridge element condition

condition state description
recommendead actions
condition
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Module: fits6 Sheet: 12: sites of intere Panel: (0,0) Time: Thu Apr 27 13.06:47

transportation attachment

{sites-of-interest} {more subclasses exist}

railroad crossing
air quality hotspot trn service center fixture number of trains
! traversal reference point safety hotspot
Idescﬁpﬁon
| O

is a collection of
highway traffic counter

trafiic voluma ®
speed o crash
vehicle dassification

vehicle waight
turning movament

moniior trafic

| S——




Module: fitsé Sheet: 13: location refere Panel: (0,0) Time: Thu Apr 27 13:06:50

site - e ,
is adcressed by linear references
offset
offset direction
transform
locate find reference point
is ingzsxed by
" transport system
allocate travel demand _ is referenced by
determine state
evaluate performance ®
determine nead (name .
<> ! ‘ [ )
i traversal traversal reference point
; iraversal metric ' description
dztarmine fraversal weight
- ‘zddlink
transport system link ‘remove link reference point name
[ ]
traversal link |
, .
: :
N\
{subset}
ordered
i (orderesy
1 rom
transport link |
A :  nod reference network
weight ransport node
units
— ; open node O
open link ° close node
close link
fo ()
is focated on
© from ®
anchor section anchor point
distance to description
P lpcaﬁon
position
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Module: fits6 Sheet: 14: linear referenc Panel: (0,0) Time: Thu ADr 27 13:06:56

i traversal

traversal meinc

determine traversal weight

add link
remove link
{More subclasses exist}
. ]
highway route | A T
g y - ' ! transit route freight distribution route
sysiam i 1
numbder i i
nams :
dirsction

i traversal reference point

description

{More subclasses exist}

AN
| R 7

referance post transit stop

street address

fime point

L j

)
c
3
o
[
~3

i . . i
i determinz mile point |
, s
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Module: fits6 Sheet: 15: geographic obje Panel:

(0,0) Time: Thu Apr 27 13:05:58

geographic object

position

geographic reference network

K J

|
{homomorphic association}

represents

reference network

|

geographic planning area

[
{homomorphic association}

represents

planning area

determine travel demand
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Module: fitsé Shest: 16-

planning workbench T

workbench clock
workbench extient

set wc;rkbench date
set workbench extent

planning workbe Panel: (0,0) Time: Thu Zpr 27

perform planning process
manages
phenomenon 1 ®
temporal topology phenomenon
temporal relationship creates
0H
T : phenomenon 2
begins by
| state ;F ﬁ event ¢
! : ends by ‘
j * O«‘ event timestamp
L
{ordered by time}
O )
: . - 7 results in X
: Planning scenario | [ planning event] eXxperience
.’ ' ] ®
: 2dd exparisnce l perform 7 44 | @PPly
i 'emove experizsnce g —
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Module: fits6 Sheet: 17: planning events Panel: (0,0) Time: Thu Apr 27 13:07:04

planning event

perform

A

FITS event TRAMMS event PASS event

TREADS event
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¥odule: fits6 Sheet: 18:

fits event Panel: (0,0) Time:

FITS event

Thu Zpr 27 33-

ey —

(determine trn sys event

assemble tm sys event

allocate travel demand event

:07:06 1995

determine travel demand event

!

] ]

‘determine trn cmpnt function event

|

|
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Module: fits6 Sheet: 19: tramms event Panel: (0,0) Time: Thu Zpr 27 13:07:08 19¢

TRAMMS event

{more subclasses exist}

determine safety state event determine pavement state event

determine traffic state event

determine roadway state event

determine bridge state event ,

i
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¥Yodule: Iitsé Sheet: 20: experience Panel: (0,0) Time: Thu 22T 27 13:07:10 199

experience

apply

A {more subclasses may exist}

bridge experience pavement experience

— —

‘ traffic experience
i

A X

bridge treatment

bridge inspection

traffic record -

[ ] 1
% pavementtreatmentw pavement inspection
i ! -
[ i

H

.-

r
] bridge element experience roadway experience
| .

| i

H

I . . R : ]
| transporiation system expenence |

; A |-

roadway treatment

i
!

system demand

i
] safety section experience |

i ¥
i : transport node experience || transport link experience
| ! |

[
il
|

Y
v
H

contains

node demand

link demand
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Module: fits6 Sheet: 21: temporal object Panel: (0,0} Time: Thu Bpr 27 13:07:18

state

A

- transportation system X
planning area transportation component | | assembly
» neme name
determine travel demand duplicate . :
add component determine state
remove component evaluate peformance

{more subclasses exist} /\
travel demand

determine modes choice

| transport system node
!
i

-

, transport system link

traversal link |
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OMT module : fits6bmod Module modified : Wed Mar 29 09:28:22 1995

Module : fitsbémod
Dat.e : Wod Mar 29 09:28:28 1995
Language s NONE

G6

OMT module : fitsGmoa Module modified : Wed Mar 29 09:28:22 1995

Report page : 1 Overall page : 1

Description

The FITS module is the specification of the FITS Business system defined in
phase A. 'The primary responsibility of F17S is to manage an inventory of
transportation components and to asscble them into specific systems in order
to monitor and assess pollicy objectives,

Module parameter Value Inherit
Unique class Y58 system
Compound nama punct., (] gystem
Nama langth max. 24 ayslom
Blank character - syusl.em
pefault domain string gystem
D domain long_integer system
lable name prefix system
Table name suffix systoem
Association impl. buried_if_possible system
Global column names system
Association access yes system
Class parameter Value Inherit
Unique fields YES system
Unique operations YES system
Primary key impl. system_generated system



96

OMT module
Data Dictionary

agency

air quality area

air quality
hotspot

airport

allocate travel
demand event

anchor point

anchor section

agssemble trn sys
event

anuembly

bikeway

bikeway system

border crossing

bridge

fitsemod Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 2
description
class

Any organizat ion of legal standing with regulatory or fiscatl
interes! ransportation, including federal agencies,
states, local units of government, Metropolitan Planning
Organizations, privale transit operators, and Indian tribal
governments.

This class may be specialized, if necessary

class

A geographic area that does not (or previously did not)
achieve one or more federal national ambient air quality
standards.

subclass of transportation attachment

A location with higher than ambiant levels of a pollutant.
Hot. spots may be atlLributed to such things ags weather
patterns, topography and traffic inlensity,

subclass of terminal

A facility for transfering passengers or cargo onto and off
of aircraft.

subclass of FITS event

An activity that allocates the total amount of person trips
and commodity flows to each component of a transportation
system,

subclass of site

A known point or location along a transportation corridor
such as an intersection, bridge, monument, pos!, travelway
terminus, etc.

subclass of section

The explicit domain of valid linear locations. The direction
of the section establishes the positive direction.
subclass of FITS event

An activity that assombles functionally related

tranapor Lot lon componenla into o Lransporlation sysbem.

aubclass of state

An agsembly iw a link class responsible for maintaining Lhe

agpembly states of components and Lheir respeclive

conltainern,

aubclasn of trannport 11nk

Any rtoad, street, path or way that is specifically designated
in some manner as being open to bicycle travel.

subclass of Lransporl system

An ordered set of bikeways.

subclass of customer sgite

An international porbl of entry primarily between the U.S8, and
Canada or Hxico,

subclags of struclLure

A structure, including supports, erected over a depression or
an obstruction such as water, highway or railway, and having
a track or passageway for carrying traffic or other moving
loads and having an opening measured along the centerof the

roadway of more than 20 feet between the undercopings of

abutments or springlines or arches or extreme ends of

openings of multiple boxes; may include multiple pipes where

the clear distance belween openings is less than half the

OMT module :
Data Dictionary

bridge element

bridge element
condition

bridge element
experience

bridge experience

bridge inspection

bridge system
bridge treatment

busway

component system

cont inuous [low
facility

cont.inuous flow

systein

crash

culvert

customer gite

depot.

depol facility

determine bridge
state event

determine pavement
state event

fits6émod

Module modified : Wed Mar 29 09:28:22 1995
Report page : 2 Overall page : 3

description

smaller contiguous opening. AASHTO.
class

A component of a bridge.
list of bridge elements.

class

See PONTIS data dictionary for a

The condition and extent of the operational or physical
characteristics of a bridge element. See PONTIS for an
example of bridge element condition ratings.

subclass of experience

An experience that alters the state of a bridge element.
subclass of experience

An experience that changes the state of a bridge.
subclass of bridge experience

A critical examination of a bridge conducted

to improve knowledge about its state.

subclass of component system

An ordered set of bridges

subclass of bridge experience

Any action that alters the state of a bridge

subclass of transport link

An exclusive rights-of-way or fixed guideway reserved for
buses.

subclass of transportation system

A transportation system composed of transportation elements.
subclass of transport link

Any facility such as pipelines used for the transport of
materials.
subclass of transport system

An ordered set of continuous flow components.

clags

An incident involving at least one moter vehicle resulling in
pergonal injury or property damage.

subclass of structure

Any structure under a travelway having a clear opening of
twenty feet or less as measured along the center of the
travelway.

subclans of Lransport node

A person Lrip or comnodity {low generator; a trip origin or

destination.

Customer sites include specific trip generators such as major
employers or aggregate sites such as I ! analysis zones,

subclass of terminal

A rail, bus, truck or marine terminal.

subclass of public trangportation asset

The buildings, parking lots and other improvements associated
with a depot.

subclass of TRAMMS event

An activity that determines the state
subclass of TRAMMS event
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OMT module :
Data bictionary

name

fitsémod

Module modified : Wed Mar 29 09:28:22 1995
Report page 3 Overall page : 4

daescription

determine roadway
stale event

determine safety

state event

determine traffic
state event

determine travel
demand event

determine trn
cmpnt function
event

determine trn sys
event

event

experience

FITS event

fixture

fleet

flexible pavement

freight
distribution
route

geographic ‘t

An activity that determine pavement states,
subclass of TRAMMS event

An aclivity that determines the state of a roadway.
subclass of TRAMMS event

An activity that determines Lhe state of a safety section or
hazardous site,
subclass of TRAMMS event

subclass of FITS event

An activity that determines the total anticipated person
trips, commodity flows and characteristics for a
transportation system,

subclass of FITS event

An activity that determines which transportation components
can be used to support a specific transportatiton system
function.

subclass of FITS event

An activity that determines the function (e.g., services)
that characterizes the purpose of a transportation system.
subclass of phenomenon

An isolated instant in time. An event is said to occur at
time t if it occurs at any time during the chronon
represented by t.

subclass of event

An event participated in.
that change object states.
subclass of planning event

An activity that is part of the Functionally Integrated

Transportation Business System.

subclass of transportation attachment

Any equipment or hardware associated with a transportation
system. Examples include RR crossing safety hardware,
lighting fixtures, beam guard, signs, manholes, catch basins.

subclass of public transportation asset

The vehicles used in a public transportaition system.

*fleet* refers to highway vehicles; *rolling stock* refers to
rail vehicles.

subclass of pavement

A pavement structure which maintains intimate contact with

and distributes loads to the subgrade and depends upon
aggregate interlock, particle friction and cohesion for
gtability,

subclass of traversal

Significant experiences are those

A specified route identified as significant in the transport
of freight, which must be considered in the Lransportaiton
planning process.

class

A guographic objuct lu an objoct reprosenLling a real or

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
pata Dictionary Report page : 4 Overall page : 5
name deseription

geographic
planning area

geographic
reference
network

highway

highway
interchange

highway
intersection

highway route

highway system

highway traffic
counter

historic site

household

intermodal system

Junction

linear references

artificially dcllnud phunomunen which hag, or polonliully hnu
some kind of spatial or spatial temproal position. SallK
release 3.1, p. 49, April 1994,

subclass of geographic object

A set of spatial object that represent the location of a
planning are at some cartographic scale and resolution.
subclass of geographic object

A set of spatial objects that represent the position of the
reference network at some cartographic scale and resolution.
subclass of transport link

A public way dedicated to the purposes of vehicular travel,
including the entire area within the right of way. This area
may contain more than one roadway.

subclass of junction

A system of interconnected ramps between two or more traveled
ways that are grade separated
subclass of junction

The general area where two or more highways join or cross.
Highway intersections involving only two highway sections do
not offer route choice and are used to represent
significant change in highway section characteristics.
subclass of traversal

The official designation of a highway, street or road
subclass of transport system

Any designated collection of highways. Examples include
National Highway system, Federal-aid System, Interstate
Highway System, Strategic Highway Network.

subclass of transportation attachment

A site where continuous traffic monxtorxng operations occur.
subclass of customer site

A building, monument, park, cemetary or other site having
public interest and national regional or local significance,
which should be considered in the transportation planning
process.

subclass of planning area

A domestic establishment including the members of a family
and otherg Yiving in Lhe same dwelling. Households are lho
basic unit of travel behavior and trip generation.

subclass of transport system

An ordered set of transportation components from more than
one mode or means of transportation.

vubclass of trangport noda

A gite Lhat allows a change in travel route only (not
transportation mode). Junctions connect Lwo or more
transportation links of the same type.

class
The location of a site relative to a traversal in somo
system, A linear reference object i8 a com ~‘uer of linear

localions repregsented by traversals and t)

ference point
siton,
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OMT module
bata Dictionary

name

Jinear topology

link demand
maintenance
facility

-tropolitan
planning area

military
installation

national park

network topology

node demand
noise barrier

objective

PASS event

pavement

pavement
experience

Jre ment
inaspection

pavement slructure

pavef; stem

pavement treatment

pedestria m

fita6mon

Modnle modified : Wed ' 29 09:28:22 1995
Report page : 5 Over - page ¢ 6

description

class

An enumerated gspatial relationship between two components
indicating intersection or connection. This relationshiy is

used to support "dynamic segmentation® analysis.

See $AIF Release 3.1 discussion of SpatialTopology p. 108 ff.
for analogous discussion,

subclass of transport link experience

subclass of public 'iansportation asset

The buildings, parking lots and other improvements used for
the upkecyr ' pul insportation vehicles, machinery or
eguipment .

subclass of planning region

The geovgiraphic area in which the metropolitan planning
process must be carried out. See CFR 450.308
subclass of customer site

A military base, fort, armory, field, etc.
subclass of customer site
A park operated by the U.S. Park Service
subclass of linear ‘opoleyy
Each instance represents a connection between two component*
This relationship is used to define network structures.
See SAIF release 3.1 p 124 connected_ to class for discussion
subclass of Lransport node experience
subclass of structure
A structure designed to mitigate the impact of transportation
realted noise on surrounding areas.
class
A statement of direction and extent for the availability,
quality or performance of transportation. Source: PFS Phase
A Data Dictionary.
subclass of planning event
An activity that is part of the Performance Assessment
" ness System,
tags of Lransportation element
A pavement courge or layer, including base course and
overlays.
subclasg of evoerience

An event that alters a flexible pavement stato.
cabclass of pavemenl experience

A eritical examination of a pavement conducted to fmprove
knowledgo about [te ntata,

subclang of pavenent

The combination ot all pavement courses placed on a subgrade
to support traffic load and distribute it to the roadbed.,
Used to monitor compusite strength and deflection indicators.
subclass of component system

An ordered sel ol pavement structures.

subclags of pavement experience

Any action that alters the state ol a pavement.

subclags of Lransport system

OM1" module :
Data fanary

name

pedestrianway

phenomenon

pipeline farnm

planning area

planning corridor

planning event

planning region

planning scenario

planning workbench

port

public
transportation
asset

public
transportation
equipment

public
Lran: rorLtation
systLem

rall aystom

railroad crogsinn

railway

recrealion area

reference network

fitafmod

Wed Mar 29 09:28:22 1995
verall page : 7

Modile modified
R, > page :

description

An ordered .set of pedestrianways.

sul lass of transport lind

A rights-of-way dedicaten Lthe exclugive use of
pedestriansg. Includes people movers, skyways, sidewalks.
class

A significant or e or cvent. Used as the most genci.d
abstract superclass in the model. Every object is or
represents, by definition, a phenomenon.

subclass of terminal

A facility for transfering materials from pipelines onto
trucks or rail cars.

subclass of state

A territorial unit used in land use an transportation
planning analysis.

subclass of planniu Sion

an existing or proposed transportation corridor.

subclass of event

A unit of planning activity that, when complete, leaves tl..
enterprise in a consi tent state.

subclass of planning area

The entire planning area.

subclass of event

A hypothesized chain of experiences.

class

The planning workbench is the mechanism for accessing,
through a single, consistent interface all of the operationas
and objects defined by the transportation planning business
systems architecture. see white paper dated 10/17/94.
subclass of terminal

A facility for loading and offloading passengers and cargo

from ships
class
Any p ¢ ic trangportation facility or equipment.

subclass of public transportation asset

Unstationary public transportation assets.
subclagss of transport : ystem

A set of components that pr :des transportatic- rvice to
the public using vehicles that transport more - e person
for compensation, Subclasses may include public trangit and
paratransit aystoemn,

nubclans of tr -y oL systen
An ordered set 11 components. ¥ oa., a rai! wd,

whelags of tranopuitation attachmes.

jrade intersection of a railway anu a highway.

“.ubclass of transport link

A dedicated rights: of-way reserved for train Lravel.
includes light rail, heavy rail, rapid rail, commuter rail.
gubclass of customer sgite

A significant scenic or recreational trav
class

tination,
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OMT module : fitsbémod Module modified : Wed Mar 29 09:28:22 1995
Data Diclionary Report page : 7 Overall page : 8
name description

A frame of reference, or datum, used to conLro) linear

locations. The reference network is used for both field

locations and data base representations of those locations.

subclass of traversal reference point

A numbered post placed along a travelway.

represent a milepoint or may be arbitrary.

subclass of structure

A structure used to retain soil.

subclass of pavement

A pavement structure which distributes loads to the subgrade

having as one course a portland cement concreLe slab of

relatively high bending resistance.

subclass of transportation element

The portion of a highway designed or built for vehicular use.
includes the traveled way, shoulders, gutters and auxiliary
lanes.

roadway experience subclass of experience

An event that affects the state of a roadway.

subclass of component system

An ordered set of roadway seclions,

subclass of roadway experience

An action that alters the stakte of a roadway. Actions

include construction, maintenance and rehabilitation.

subclass of transportation attachment

A location with greater than expected numbers of crashes.

A hazardous location.

subclass of transportation element

A location established to monitor crash incidents and

establish crash rates.

subclass of experience

reference post
The number may

retaining wall

rigid pavement

roadway

roadway system

roadway treatment

safety hotspot

safety section

safety section
experience
safety system subclass of component system
An ordered set of safety sections
subclass of transportation component
A linear portion of a transportation system or its components
defined as the portion of the component located between two
sites.
site subclass of transportation component
A transportation component that exists or occurs at a
specific place,
subclass of phenomenon
A condition of being defined by constant attributes and link
relationghips. A state can be thought of ags a portion of time
bhetween events. A State with no end state is current in
when valid time equals system time,
statewide planning subclass of planning region
area

section

state

A territorial unit comprising one of the %0 Unlted Statow,
pPuerto Rice, or the Distiict of Columbia,,

subclass of traversal refercnce point

A geographic location of a building.

subclass of transportation element

A enginceered ‘works such as bridge, nolse barrier, box
culvert.,

subclass of Lransportation system experience

The actual or latent dumand for pursony of commodily movament

street address

structure

system der

oM module
Data Dictionary

name

temporal topology

terminal

traffic experience
traffic record
traffic section
traffic system

trail

trail system

TRAMMS event

transit route

transit stop

transport link

transport link
experience
transport node

transport node
experience
Lransport system

Lransport system
link

fits6mod

Module modified : Wed Mar 29 09:28:22 1995
Reporl  page : 8 Overall page ¢ 9

degeription
on a transportation syslem.
class
See digcussion in SAIF release3.i p. 118 ff.
subclass of transport node
A facility allow1ng intermodal transfer of passengers or
goods.
subclass of experience
An event that alters the state of a traffic section.
subclass of traffic experience
The results of a traffic census.
subclass of transportation element
A statistical section used to monitor traffic statistics.
subclass of component system
An ordered set of traffic sections
subclass of transport link
2 marked or established path used by pedestrians, bicycles or
horses, especially through forests or other recreational
areas.
subclass of transport system
An ordered set of Lrails,
subclass of planning event
An activity that is part of the Transportation Modelling and
Monitoring Business System.
subclass of traversal
A designated, specified path to which a transit vehicle is
assigned.
subclass of traversal reference point
An area where passengers wait for, board, alight and transfer
between transit units. It is indicated by distinctive signs
or pavement and curb markings.
subclass of section
A transport link is and historical, exisitng or anticipated
travelway used to transport passengers or goods.
The direction of the links establishes the primary direction
in which the traversal is said to "run.*
subclass of experience

subclass of site

A Lransport node is a place where travel originates {(or ends)
or a facilily allowing for a change in transportation mode

or travel route,

subclass of experience

subclass of transportation system

A transport gsystem is an ordered collection of transportation
comporients serving a transportation function in support of
transportation objectives (i.e., a FITS).

Thone nystems can be single mode {eg., highway nyntoemn),

mudtl modal (dg., public transportation butus 1+ Vlght rall)

or intermodal (eg., freight or passenger based),

‘The default Lransport system consists of all transportation

cholcon within o prodoetarmined rugion.

subclasn of ansembly

An object responsible for maintaing the as
transport systems and thedr links,

ies of



oM module

bata Dictionary

Fleling

[ n6meod

Module modiiied 3 Wed Mar 29 09:;208:22 1995
Report page : 9 Overall page : 10

desci iplion

transport system

node
tranaportat fon
attachment

transportation
complex

transportation
component

transportation
element

transportation
system

transportation
system
experience

travel analysis

zone

travel demand

traversal

traversal link

traveraal
roferen

at

subclass of assembly
aubcelorn of nite

A site of interest or facility associated with a
Lranspottation gystem that ig not an clement of a systom,
class

A collection of interconnected transportation components.
Complexes are used to manage groups of components i.e. act as
. *containers.”

They are the primary mechanism for determining multi-
component performance. e.g., pavement gectiong may
collaborate with the traffic section complex

subclass of state

An object regarded as part of a transportation system.
subclass of section

Any transportation related object that affects or monitors
the availaliility, quality or performance of transportation
functions or services.

subclass of state

An ordered set of transportation components.
subclass of experience

A experience that alters the state of a transportation
system,
subclass of planning area

A division of a study area used for travel demand analysis

purposes. A planning region is divided into zones, the
number and size of which depend on land uses in the area,
transportation access, census boundaries and political
boundaries.

Zone boundaries are defined so that land uses and activities
are homogeneous, to the extent practicable., Travel analysis
zones may be coincident with census blocks.

subclass of state

The actual or latent movement of people or freight between
two points for a specific purpose. Each trip (or aggregation
of trips is characterized by mode choice.

class

The geographical route, path or course designated for Lravel
or followed by a vehicle or traveler.

Traversals alno may be names of designated paths Lhrough a
Lransportation sgystem,

Examples include mainline routes, businessg routes, spurs,

county routes, scenic, hazmat,

" subclags of asscnbly

An object responsible for maintaining the history of
Liaversal and link assemblies,
subclans of transportat fon attachment

OMT module

Data Dictionary

Nedliy

TREADS event

Lrn service center

tunnel

water transport
system

waterway

fita6mod

Module modified : Wed Mar 29 09:28:22 1995
Report page : 10 Overall page : 11

deacript Lon

A point on a traversal that can be easily identified and
whose identity and location are known.

subclass of planning event

An activity that is part of the ‘rearment Development
Business System.

subclass of trangsportation attachment

The area and service used to enhance, regulate or respond to
transportation. Examples include traffic control centers,
police and other dispatch centers, weigh-in-motion sites,
toll plazas, tourist rest areas.

subclass of structure

An enclosed passageway through or under an obstruction such
as a city, river, mountain, or harbor.

subclasyg of transport system

An ordered set of marine transport components.

subclass of transport link

A navigable water course, including canals, used for the
transport of people or goods.
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OMT module : fits6émod Module modified : Wed Mar 29 09:28:22 1995 OMT module

: fitg6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : agency Report page : 1 Overall page : 12 Class name : air quality area Report page : 1 Overall page : 13
Name Subclass of Superclass of Name Subclass of Superclass of
agency air quality area
Description Description
any organization of legal standing with regulatory or fiscal interest in A geographic area that does not (or previously did not) achieve one or more
transportation, including federal agencies, states, local units of government, federal national ambient air quality standards.
Metropolitan Planning Organizations, private transit operators, and Indian
tribal governments. Class parameter Value Inherit
This class may be specialized, if necessary e e e oo
Abstract NO system
Class parameter Value Inherit Unique fields YES
-------------------------------------------------------------------------------- Unique operations YES !
Abstract YES Primary key impl. system
Unique fields YES " Candidate keys system
Unique operations YES . Inqexes system
Primary key impl. system Primary key system
Candidate keys system
Indexes system
Primary key system ~ Relation Multiplicity Related to Comments
has been designated * - 1 planning region
Relation Multiplicity Related to Comment s
cooperates with 1 -+ agency 7 A lead agency has

the principal
responsibility for
preparing
transportation
plans, for
preparing
environmental
documents and for
carrying out or
approving projects
that may have
significant
impactsg on the
environment,
cooperates with 1 -+ agency A tead agency has
the principal
responsibility for
preparing
Lransportat fon
plang, loy
preparing
environmental
document.s and for
cartying out or
approving projecis
that may have
significant
impacts on the
environment .
establisher 1 -+ objective
has inter LA planning area
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OMT module : fitsémod . Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : allocate travel Report page : 1 Overall page : 16 Class name : anchor point Report page : 1 Overall page : 17
demand event

Name Subclass of Superclass of
Name Subclass of Superclass Of e e
-------------------------------------------------------------------------------- anchor point site
allocate travel FITS event
demand event R Description
Description A known point or location along a transportation corridor such as an

-------------------------------------------------------------------------------- intersection, bridge, monument, post, travelway terminus, etc.
An activity that allocates the total amount of person trips and commodity flows

to each component of a transportation system, Class parameter Value Inherit

Class parameter Value : Inherit Abstract NO system

-------------------------------------------------------------------------------- Unique fields YES

Abstract NO system Unique operations YES

Unique fields YES Primary key impl. system

Unique operations YES Candidate keys system

Primary key impl. system Indexes ) system

Candidate keys system Primary key system

Indexes system .

Primary key system Attribute ~ Domain Default value ClassReq.
description NO NO
location NO NO
Relation Multiplicity Related to Comments
from 1 - * anchor section
refercnce networkd 1 - * reference network
anchor point
to 1 - anchor gection



OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

gz Class name : anchor section Report page : 1 Overall page : 18
Hame Subclass of Superclass of
anchor section gsection

bescription .

The explicit domain of valid linear locations. The direction of the section
establishes the poslitive ditection.

Class parameter Value Inherit
Abatract NO system
Uniagque fioldn yes
Unique oparat fonn Yla
Primary key impl, nyutem
Candidate keys sysLom
Indexes sysLem
Primary key system
Attribute NDomain Default value ClassReq.
digtance NO  NO
Relation Multiplicity Related to Comments
from 1 - anchor point
is located on 1 - * transport node
reference networkd 1 - reference network
anchor sgeclion
to 1 - * anchor point

OMT module fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : assemble trn sys Report page : 1 Overall page : 19

event
Name Subclass of . Superclass of

assemble trn sys FITS event
event

Description

An activity that assembles functionally related transportation components into
a Lransportation system.

Class paramelor Value Inherit
Abntract NO ayst.en
Unigue ficlds YIS

Unigue operations YES

Primary key impi. system
Candidate keys system
Indexes system
Primary key system
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : assembly Report page : 1 Overall page : 20 Class name : bikeway Report page : 1 Overall page : 21
Name Subclass of Superclass of Name Subclass of ] Superclass of
assembly state traversal link bikeway transport link

transport system link
transport system node Description

Any road, street, path or way that is specifically designated in some manner as

Description being open to bicycle travel.
An assembly is a link class responsible for maintaining the assembly states of Class parameter value Inherit
components and their respective containers. o e e e e e e e

Abstract NO system

Class parameter value Inherit Unique fields YES

———————————————————————————————————————————————————————————————————————————————— Unique operations YES

Abstract YES Primary key impl. system

Unique fields YES ) Candidate keys system

Unique operations YES Indexes system

Primary key impl. system . Primary key system

Candidate keys sysl.em

Indexes syst.em

Primary key system



S OMT odule : fits6mod Module modifiet - *od Mar 29 09:28:22 1995 T module : fitsh Module modified : Wed Mar 29 09:28:22 1995
o Class name bikeway system Report page : cerall page : 22 .lass name : border crossing Report page : 1 Overall page : 23

Name Subclass of Superclass of Name Subclass of

Superclass of

bikeway syslem transport system border crossing customer site

Description Deser it ion

An international port of entry primarily between the U.S. and Canada or Mexico.

Clags parameter Value 1rherit Class parameter Value Inherit
Abstract NO gystem Abstra-! NO system
Unique fields YES Uniqg: RG] YES

tnique operat tonn YES Unigue +, - rations YIS

trimaty key lmpl. fy st.om Primary key fmpi, sysgtem
Candidale keys system Candidate keys aystoen
Indexes system ) Tndexes system
Primary key system Primary key system
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : bridge Report page : 1 Overall page : 24 Class name : bridge element Report page : 1 Overall page : 25
Name Subclass of Superclass of Name Subclass of Superclass of
bridge structure bridge element
Description . Description
A structure, including supports, erected over a depression or an obstruction A component of a bridge. See PONTIS data dictionary for a list of bridge
such as water, highway or railway, and having a track or passageway for elements.
carrying traffic or other moving loads and having an opening measured along
the centerof the roadway of more than 20 feet between the undercopings of Class parameter Value Inherit
abutments or springlines or arches or extreme ends of openings of multiple = = —---meemcmecooo oo oo
boxes; may include multiple pipes where the clear distance between openings is Abstract NO system
less than half the smaller contiguous opening. AASHTO. Unique fields YIS
Unique operations YES '
Class parameter value Inherit Primary key impl. system
i e e e e e e e e eSS S S S o m oo —sceseeo el Candidate keys system
Abstract YES Indexes system
Unique fields YES Primary key system
Unique operations YES
Primary key impl. system Attribute Domain pPefault value ClassReq.
Candidate keys ) BYSLEIN e e e e e e e e e e e e e e e e e e e e mmm e
Indexes system bridge element NO  NO
Primary key system - condition units
environment
Attribute Domain Default value ClassReq.
------------------------------------ R ik i bt bkl Relation Multiplicity Related Lo Comment. s
bridgo ldentification NO NO e e e e e e o bbb S h st Do h = e m m m e s e e e e e e e e e e e e e e
gueomelrics NO NO) contalng | I bt tdgu
load rating NO NO ig in LI | bridge element
serviceability NO  NO condition
structure components NO NO
user costs NO  NO
Relation Multiplicity Related to Comment s
contains 1 - bridge element



= OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

O (Class name : bridge element Report page : 1 Overall page : 26 Class name : bridge element Report page : 1 Overall page : 27
5 condition ’ experience
Name Subclass of Superclass of Name Subclass of Superclass of
bridge element bridge element experience
condition experience
Description Description
the condition and extent of the operational or physical characteristics of a An experience that alters the state of a bridge element.
bridge element. See PONTIS for an example of bridge element condition
ratings. Class parameter Value Inherit
Clasg parameler Value Inherit Abstract NO system
-------------------------------------------------------------------------------- Unique fields YES
Abstract NO system Unique operations YES
Unique fields YES Primary key impl, system
Unique operations YES Candidate keys system
Primary key impl. system Indexes system
Candidate keys system Primary key system
indexes system
Mimary key synt cm
Miribute bomain Befault value ClassRaog,
condition NO NO
condition state NO  NO
description
recommended actions NO  NO
Relation Multiplicity Relaled to Comment s
is in L bridge element




60T

OMT module : fitsémod
Class name : bridge experience

Name Subclass of

bridge experience experience

Description

Class parameter Value Inherit
Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. syslem
Candidate keys gyst.cn
Indexes systoem
Primary key sys!tum

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 28

Superclass of

bridge inspection
bridge treatment

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge inspection Report page : 1 Overall page : 29
Name Subclass of Superclass of

bridge inspection bridge experience

Description
A critical examination of a bridge conducted
to improve knowledge about its state.

Class parameter Value Inherit
Abstract NO system
Unigue fields YES

Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary key system



= OMT module fits6mod Module modified : Wed Mar 29 09:28:22 1995

E; Class name : bridge system Report page : 1 Overall page : 30
Name Subclass of auprrclass of
bridge system component system
Description

Clu parameter Value Inherit
Abstract NO gystem
Unique fields YES

Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary key system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : bridge treatment Report page : 1 Overall page : 31
Name Subclass of Superclass of

bridge treatment bridae experience

Description

Class parameter Value Inherit
Abstract NO system
Unique fields YES

Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary kev system




I11

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : busway Report page : 1 Overall page : 32
Name Subclass of Superclagsg of
busway transport link

Description

An oxclusive rights-of-way or fixed guideway rescerved for busos,

Class parameter Value Inher it
Abstract . NO gyst em
Unique fields YES

Unique operations YIS

Primary key impl. sysgtem
Candidate keys gystem
Indexes system
Primary key syslem

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995%
Class name : component system Report page : 1 Overall page : 33

Name Subclass of ) Superclass of

component system transportation system safety system

traffic system
bridge system

pavement. syslem
roaidway systom

heseription

A Lransportation system composed of Lransportation clements,

Class parameter Value Inherit
Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
candidate keys system
Indexes system
Primary key system



= OMT module {its6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsGmod Module modified : Wed Mar 29 09:28:22 1995

= Class name : continuous f[low Report page : 1 Overall page : 34 Class name @ cont inuous flow Report page : 1 Overall page : 35
N facility system
Name Subclass of Superclass of Name Subclass of Superclass of

continuous {low transport link continuous flow transport system
facility gystem

Description

Any facility such as pipelines used for the transport of materials.

Description

Class parameter Value Inherit Class parameter Value Inherit
Abstract NO system Abstract NO system
Unique fields YES Unique fields YES
Unique operations YES Unirjue operations YES
Primary key impl. system ioomary key impl. system
Candidate keys system Candidate keys system
Indexes system Indexes system
Primary key system Primary key system
{ 1 !
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fitsémod ) Module modified : Wed Mar 29 09:28:22 1995 OMT module

OMT module : : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : crash Report page : 1 Overall page : 36 Class name : culvert Report page : 1 Overall page : 37
Name Subclass of Suparclaus ol Neune Subcelass of Suparclasn of
crash culvert slructure
Description bescription
An incident involving at least one moter vehicle resulting in personal injury Any structure under a travelway having a clear opening of twenty fect or less
or property damage. as measured along the center of the travelway.
Class parameter Value Inherit Class parameter Value Inherit
Abstract NO system Abstract YES
Unique fields YES Unique fields YES
Unique operations YES Unique operations YES '
Primary key impl. system . Primary key impl. system
Candidate keys system Candidate keys system
Indexes system Indexes system
Primary key system Primary key system
Relation Multiplicity Related to Comments
contains L safety section
experience
is a collection of * - 0-1 safety hotspot



ot
I~

OM" modole
Class name

fitnomod Module modified : Wod Mar 29 09:28:22 1995
customer site Report. page : ) Overall page : 38

Hame Subclang of Superclans of

trangport node

military installation
historic site
nat.jonal park
recreation area
border crossing

customer site

Description

A person trip or commodity flow generator; a trip origin or destination.

Customer sites Include specific trip generators such as major employers or
aygregate sites such as Travel analysis zones. :

Class parameter Value Inherit
Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : depot Report page : 1 Overall page : 39

Name Subclans of Superclass of

A rail, bus, truck or marine terminal.

Class parameter Value Inherit
Abstract NO system
Unique fields YES

Unique operations YES

pPrimary key impl, system
Candidale keys system
Indexes system
Primary key system




C1T

OMT module : fitsémod Module modified :

Wed Mar 29 09:28:22 1995
Class name : depot facility Report page : 1 Overall page : 40
Name Subclass of Superclass of
depot facility public transportation asset
Description

The buildings, parking lots and other improvements associated with a depot.

Class parameter Value
Abstract NO
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Inherit

system

system
system
system
system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine bridge Report page : 1 Overall page : 41
state event

Name Subclass of Superclass of

determine bridge TRAMMS event
state event

Description

An activity that determines the state

Class parameter Value Inherit
Abstract NO system
Unique fields YES '
Unique operations YES

Primary key impl. system
Candidate keys : system
Indexes system
Primary key system



— OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Hoclass name determine pavement Report page : 1 Overall page : 42 Class name : determine roadway Report page : 1 Overall page : 43
o state cvent state event

Name Subclass of Superclass of Name Subclass of Superclass of

dotermine PRAMME ovent det ermine roadway TRAMMS event

pavement ptate atate event
evenl
heser Ipt Ton

I)"H(-'lllll‘(ll\ B - - e e e e e e e [

----------------- e i  RIE E e Aactivily Chat determinen the state of a roadway.

An activity that determine pavement states.

Class parameter Value Inherit

Class parameter value TONCYIL e e e e e e e e e e e

-------------------------------------------------------------------------------------------- Abut ract NO syslem

Abstract NO ayslem Unigue fields Y8

Unique fields YES Unique operations YiS

Unique operations YES . Primary key impl. system

Primary key impl. system Candidate keys system

Candidate keys system Indexes system

Indexes system Primary key system

Primary key system




LTT

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine safety Report page : 1 Overall page : 44 Class name : determine traffic Report page : 1 Overall page : 45
state event state event
Name Subclass of Superclass of Name Subcléss of Superclass of
determine safety TRAMMS event determine traffic TRAMMS event
state event state event
Description Description

An activity that determines the state of a safety section or hazardous site.

Class parameter Value Inherit Class parameter vValue Inherit
Abstract NO system Abstract NO system
Unique fields YES Unique fields YES '
Unique operations YES Unique operations YES

Primary key impl. system Primary key impl. system
Candidate keys system Candidate keys system
Indexes system Indexes system
Primary key system Primary key system



— OMT module : fits6mod Module modified : Wed Mar 29 ¢ 122 1995 OMT module
— (lass name : determine travel Report page : 1 Overall pagce . 46 Class name
o demand event

fitsbmod Module modified : Wed Mar 29 09:28:22 1995
det«.mine trn cmpnt Report page : 1 Overall page : 47
function event

Name Sub. tass of Superclass of © e Subclass of Superclass of
determine travel FITS event determine trn FITS event
demand event cmpnt function

event

Description
An activity that determines the total anticipated person trips, commodity flows
and characteristics for a transportation system,

Descriplion

An activity that determines which transp: . ton components can be used to
support a specific transportatiton system function.

Class parametoer Value Inherit
——————————————————————————————————————————————————————————————————————————————————————— Class parameler Value Inherit
Abatract NO BYBLOIN e e e e e e e e e e e e e T S S T L C e S m s eSS SSss—omeees s
Uninue fields YES Abstract NO sysiem
Unigue opcrations YES Unique fields YRS
Primary key impl. system Unique operations YES
Candidate keys aystem Primary key impl. . system
Indexes system Candidate keys system
Primary key system Indexes system
Primary keoy system




OMT module : fits6mod ' Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : determine trn sys Report page : 1 Overall page : 48 Class name : event Report page : 1 Overall page : 49
event
Name Subclass of Superclass of
Name Subclass of Superclass Of e e e e e e e e oS S e
"""""""""""""""""""""""""""""""""""""""""""""""""""" event phenomenon experience
determine trn sys FITS event planning event
event planning scenario
Description o
________________________________________________________________________________ Description

An activity that determines the function (e.g., services) that characterizes = = = =romeomoecosmccc oo oo oo o o oo o oo e o oooceoeeeo -
the purpose of a transportation system. An isolated instant in time. An event is said to occur at time t if it occurs
at any time during the chronon represented by t.

Class parameter Value Inherit
-------------------------------------------------------------------------------- Class parameter Value Inherit
Abstract . NO SYSLEIN e MM somoomsmmmme
Unique fields YES -Abstract YES
Unique operations YES Unique fields YES
Primary key impl. system Unique operations YES
Candidate keys system Primary key impl. system
Indexes system Candidate keys gystem
primary key gystem Indexes gystem
Primary koey pystem
Attribute Domain Default value ClassReq.
event timegtamp NO  NO
Relation Multiplicity Related to Comment g
begins by 1 - * state
creates 1 - planning workbench
ends by 0-1 - * state
planning scenariof 1 - * planning scenario
event

6TT



N> Class name :
[an]

OMT module : fitsémod

experience

Name Subclass of
experience event
Description

Module modified : Wed Mar 29 09:28:22 1995

1 Overall page : 50

Superclass of
transportation system
experience
transport node experience
transport link experience
bridge experience
traffic experience
roadway experience
pavement experience
safety seclLion experience
bridge element experience

An event participated in. Significant experiences are those that change object

states.
Class parameter Value
Abstract YES
Unique fields YES
Unigue operations YES

Primary key impl.
Candidate keys

OMT module : fitsémod
Class name : FITS event
Name Subclass of
FITS event planning event
Description

Module modified : Wed Mar 29 09:28:22 1995

Report page :

1. Overall page : 51

Superclass of

determine trn sys event
allocate travel demand event
assemble trn sys event
determine travel demand event
determine trn cmpnt function
event

An activity that is part of the Functionally Integrated Transportation Business

System.
Class parameter Value
Abstract YES
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Tndexes
Primary key

Relation

Multiplicity

allers
contains

lifesapan

lifespan

results in

140
L
0-1 - e
0-1 - *

1-2147483646 - 1

Inherit
system
system
system
system
Rejated Lo Comment. g
Lranrportal ton
component
Lransportation

system

experience The lifespan of an
object is Lhe set
of all atatle
altering
experiences
agssociated with
that object,

The lifespan of an
object is the set
of all state
altering
experiences
associated with
Lthat object.

experience

planning event

Inherit

system
system
system
system
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OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : fixture Report page : 1 Overall page : 52

Name Subclass of Superclass of

fixture transportation attachment

Description

Any equipment or hardware associated with a transportation system. Ixamples
include RR crossing safety hardware, lighting fixtures, beam guard, signs,
manholes, catch basins.

Class paramet.er Valua Inhuerit
Abstract NO Byust e
Unique fields YES

Unique operations YES

Primary key impl. system
Candidate keys gystoem
Indexes systemn
Primary key systcin

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : fleet Report page : 1 Overall page : 53

Name Subclass of Superclass of

fleet public transportation asset

The vehicles used in a public transportaition system., "fleet* refers to
highway vehicles; *rolling stock® refers to rail vehicles.

Class paramctar Valua Inhorit
Abstract NO sysLaom
Unfque fieldn YIS

Unique operalions YES !
Primary key impl. system
Candidate keys system
Indexes gystem
Primary key systlem



1 OMT module : fitsbmord Module modified : Wed Mar 29 09:28:22 1995
N Class name : flexible pavement Report page : 1 Overall page : 4t
N

Name Subclags of superclass of

flexible pavement pavement

Description

A pavement structure which maintains intimate contact with and distributes
foads to the subgrade and depends upon aggregate interlock, parlicle friction
and cohesion for stability.

Class pu- Ler value Inherit

~listract NO system

Unique fields YES

Unique operations YES

Primary key impl. system

Candidate keys system

Indexes system

Primary key system

Attribute Domain Default value ClassReq.
rutting NO NO

OMT module :
Class name

fitsémod Module modified : Wed Mar 29 09:28:2

freight - Report
distribution route

Subclass of

page : 1 Overall page : 55

Superclass of

freight

distribution

route

Description

traversal

A specified route identified as significant in the transport of freight, which
must be considered in the transportaiton planning process.

Inhe it

Class parameter Value
Abstract NO
Unique fields YES
Unique operations YES

Primary key impl.

Candidate keys

Inde- -
Prin:-,

y

system

system
system
system
system
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : geographic object Report page : 1 Overall page : 56 Class name : geographic planning Report page : 1 Overall page : 57
area
Name Subclass of Superclags of
--------------------------------------------------------------------------------- Name Subclass of ’ Superclass of
geographic planning area = 0000 ;e e e e e e R e e o me e mmmeeem e macaecanenan
geographic reference network geographic geographic object

geographic object planning arca

bascription nuu<|lplion

A geographic object is an object representing a real or erl[)(ldl]y defined A sel of aspat.lal object Lhu( represent Lhe location of a planning are at some

phenomonen which has, or potentially has some kind of spatial or spatial cartographic scale and resolution.

temproal pogition. SAIF release 3.1, p. 49, Apri) 1994.

Claun parameter Value Tnherit

Class parameter Value LT R = 2 e e e P
-------------------------------------------------------------------------------- Abgtract NO systemn

Abstract YES Unique fields YES

Unique fields YES Unique operations YES

Unique operations YES Primary key impl. system

Primary key impl. system Candidate keys system

Candidate keys system Indexes system

Indexes system Primary key system

Primary key system

Attribute pomain Default value ClassReq. Relation Multiplicity Related to Comment s

position _ NO NO represents ¥ -1 planning area



=OMT modale
Class name ¢

geographic
reference
network

Description

{itabmod
geographic
reference network

Subclass of

Madule modilied
Report page :

Overall page

Superclass of

: Wed Mar 29 09:28:22
: 58

1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name highway Report page : 1 Overall page : 59
Name Subclass of Superclass of

highway

Description
A public way dedicated to the purposes of vehicular travel, including the
entire area within the right of way. This area may contain more than one

A set of spatial objects that represent the position of the reference network
at some cartographic scale and resolution.

Class parameter

Abstract

Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes

Primary key

Relation

Multiplicity

Related to

Inherit
system
system
system

system
system

Comments

roadway .

Class parameter Value Inherit

Abstract NO system

Unique fields YES

Unique operations YES

Primary key impl. systen

Candidate keys system

Indexes system

Primary key system

Attribute Domain pefault value ClassReq.
functional NO NO
classification

represents

reference network




A

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name highway intcrchange Report. page : 1| Overall page : 60 Class name : highway fteport page : 1 Overall page : 61
intersection

Name subclass of Superclaygy of
----------------------------------------------------------------------------------- Name Subclass of Superclasy of
highway JUNCLION e e e T T TN S S n TS SSC oo
interchange highway junction
intersection
Description
———————————————————————————————————————————————————————————————————————————————— Description
A system of interconnected ramps between two or more traveled ways that are e it e T
grade separated The general area where two or more highways join or cross.
Highway intersections involving only two highway sections do not offer route
Class parameter Value Inherit choice and are used to represent
———————————————————————————————————————————————————————————————————————————————— significant change in highway section characteristics.
Abstract NO system
Unique fields YES ) Class parameter Value Inherit
Unique operations YES e e e e e e e e e e S e C S memem e
Primary key impl. system : Abstract NO system
Candidate keys system Unique fields YES
Indexes system Unique operations YES
Primary key . system Primary key impl. system
Candidate keys system
Indexes system
Primary key system



—

3]
O UM module fiLsomod Modile modlfied @ Wed Mar 29 09:28:22 1995 OMT module : fitatmod Module modified : Wed Mar 29 09:28:22 1995

Clasyg name : highway route Report page : | Overall page : 62 Class name : highway system Report page : 1 Overall page : 63

Namae Subclann of Superclasn of Mame Subclann of Superclass of

highway route traversal highway system transport system

hepcription boneription

The official designation of a highway, street or road Any designated collection of highways. Fxamples include National Highway
system, Federal-aid System, Interstate Highway System, Strategic Highway

Class parameter Value Inherit . Network.

Abstract NO system Class parameter Value Inherit

Unique fields YES e e e e e e e e e e

Unique operations : YES Abstract NO system

Primary key impl. gyslem Unique fields YES

Candidate keys gystem Unique operations YES

indexes system Primary key impl. system

Primary key system Candidate keys ey ot em
Indexes Gy stom

Attribute Domain Default value ClassReq. Primary key system

direction NO  NO

name NO NO

number NO  NO

system NO NO




OMT module fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : highway traffic Report page : 1 Overall page : 64 Class name : historic site Report page : 1 Overall page : 65
counter
Name Subclass of Superclass of

Name Subclass of Superclass of B et et ettt
-------------------------------------------------------------------------------- historic site customer site

highway traffic transportation attachment

counter ) Description

Description A building, monument, park, cemetary or other site having public interest and
———————————————————————————————————————————————————————————————————————————————— national regional or local significance, which should be considered in the
A site where continuous traffic monitoring operations occur. transportation planning process.

Class parameter Value Inherit Class parameter Value Inherit

Abstract NO system Abstract NO system

Unique fields YES Unique fields YES '

Unique operations YES . Unique operations YES

Primary key impl. system Primary key impl. system

Candidate keys system Candidate keys system

Indexes system Indexes system

Primary key systeim Primary key system

Attribute Domain Default value ClassReq.

speed NO NO

traffic volume NO NO

turning movement NO NO

vehicle classification NO NO

vehicle weight NO . NO

L1



—
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00 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : household Report page : 1 Overall page : 66
Mame Subclass of Superclasa of
household planning area

hvu(rip\ion

A domestic establishment including tLhe mnmhnrs of a fnmlly and others living in
Lhe pame dwelling, Householdn are the banle anit of travel bohavior and Lrip
gonarat fon,

Clags parameter Value Tnherit

Abstract NO gystem

tUniquo fiolds YIS

Unique operations YIS

Primary key impl. system

Candidate keys gystem

Indexes system

Primary key system

Attribute NDomain Default value ClassReq.

economlic status NO  NO

vehicle availability NO NO
ethnicity

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : intermodal system Reporl page : 1 Overall page : 67
Nase Subclasgs of Superclass of

intermodal system lLransport system

heseription

An ordered set of Uransportation components [rom more than one mode or means of
trannpoirt al ton,

Class parametoeor value Inherit
Abstract NO system
Unique fields YIS

Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary key system




OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : junction Report page : 1 Overall page : 68 Class name : linear references Report page : 1 Overall page : 69
Name Subclass of Superclass of Name Subclass of Superclass of
junction transport node highway intersection linear references
highway interchange
Description
Description The location of a site relative to a traversal in some system. A linear
-------------------------------------------------------------------------------- reference object is a container of linear locations represented by traversals
A site that allows a change in travel route only (not transportation mode). and their reference point sites.
Junctions connect two or more transportation links of the same type.
Class parameter Value Inherit Class parameter Value Inherit
Abstract YES Abstract NO systém
Unique fields YES Un%que fields_ YES
Unique operations YES Unique operations YES
Primary key impl. system Primary key impl. system
Candidate keys system Candidate keys system
Indexes system Indexes system
Primary key system Primary key system
Relation Multiplicity Related to Comments
is addressed by LA | site
is referenced by 1 - * traversal reference
point
linear references# 1 - * traversal
traversal

6¢1



= OMT module fits6bmod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

é; Class name : linear topology Report page : 1 Overall page : 70 Class name : link demand Repor® ‘ige ¢ 1 Overall page : 71
Name Subclass of Superclass of Name Subclass of Superclass of
network topology link demand transport. .1k experience

linear topology
. Description

Description

At enumerat.ed npatial relationahip between two components indicating

inLerseclion ot connection. 'Thig relationship is used to support *dynamic lass parameter value Inherit
segmentation® analysis, e e e e e e e m e ms e e e e mmmmm—ms e e e a— e
8¢ AIF Release 3.1 discussion of SpatialTopology p. 108 ff., for analogous Abstract NO Sy.
discussion, Unigue fields " YES
Unlgue operalions YES

Clann paramet.o Vialue inhorit Primary key fmpl, synt.-
------------------------ e e Candidate keyn syl -
Ahsntract NO syntom tndexen system
Unigque flelds Y Primary key gystem
Unique operations YBs

brimary key impl. aystem
Candidate keys system

Indexes ayst.om

Primary key ayatem

Atiribute Domain Default value Classheq.

linear relationship NO NO

Relation Multiplicity Related to Comments

component 1 1 -1 transportation

component.
component 2 1 -1 transporlation
| component



OMT module fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : maintenance Report page : 1 Overall page : 72 Class name : metropolitan Report page : 1 Overall page : 73
facility planning area
Name Subclass of ' Superclass of Name Subclass of Superclass of
maintenance public transportation asset metropolitan planning region
facility planning area

Description Description

The buildings, parking lots and other improvements used for the upkeep of The geographic area in which the metropolitan planning process must be carried

public transportation vehicles, machinery or equipment. out. See CFR 450.308

Class parameter value Inherit Clasg parameter Value Inherit

Abstract . NO gystem Abstract NO system

Unique fields YES .Unique fields YES

Unique operations YES . Unique operations YES

Primary key impl. system Primary key impl. system

Candidate keys system Candidate keys system

Indexes system Indexes system

Primary key system Primary key aystem

TET



— OMT module : fitsémod - Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

W Cclags name : military Report page : 1 Overall page : 74 Class name : national park Report page : 1 Overall page : 75
N installation

Name Subclass of Superclass of

Name Subclass of Superclass Of e e e e e e e e e e e mmm e — e
————————————————————————————————————————————————————————————————————————————————— national park customer site
military customer site

installation Description
Description A park operated by the U.S. Park Service
A military base, fort, armory, field, etc. Class parameter value Inherit
Class parameter Value Inherit Abstract NO system
B e e L L L L e PR Unique fields YES
Ahgtract NO sygtem Unique operations YES
Unique fields YFS Primary key impl. system
Unique operations YES Candidate keys system
Primary key impl. system Indexes system
Candidate keys system Primary key system
Indexes system

Primary key system



OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsGmod. Module modified : Wed Mar 29 09:28:22 1995

Class name : network topology Report page : 1 Overall page : 76 Class name : node demand Report page : 1 Overall page : 77
Name Subclass of Superclass of Name Subclass of Superclass of

network topology linear topology node demand transport node experience

Description Description

Each instance represents a connection between two components. This
relationship is used to define network structures.

See SAIF release 3.1 p 124 connected_ to class for discussion Class parameter value Inherit
Class paramcter value Inherit Abstract NO gystem
------------------------------------------------------------------------------------ Unique fields YIS
Abstract NO sByst.em Unique operations YES
Unique fields YES » Primary key impl. system
Unique operations YES Candidate keys system
Primary key impl. ayst em . Indexes gyutem
Candidate keys gystoem Primary koy systoem
Indexes gystem
Primary key system
ALtribute Domain Default value ClassReq.
connection direction NO NO
Relation Multiplicity Related to Comment.s

defines a 1 - transportation

transportation system

system network

€eT
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OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : PASS event Report page : 1 Overall page : 80 Class name : pavement Report page : 1 Overall page : 81
Name Subclass of Superclass of . Name Subclass of ' Superclass of
PASS event planning event pavement transportation element flexible pavement
rigid pavement
Description pavement structure

An activity that is part of the Perforimance Assessment Business System.
Description

Class parameter Value Inherit m e e e e e e e e e

---------------------------------------------------------------------------------- A pavement course or layer, including base course and overlays.

Abstract YES

Uniqgue flaoldse Yt Cluun paramotor Vaiuu inhorit

Uniqua operat fong YiiY R TR TR CR PR

Primary key impl, gystem Abstract Yig !

Candidate keys system Unique fields YES

Indexes sysLem Unique operations YES

Primary key gsysLem Primary key impl. system
Candidate keys system
Indexes system
Primary key system

Attribute Domain befault value ClassReq.

distress NO NO
remaining service life NO NO
ride NO NO
roughness NO NO
surface friction NO  NO

Relation Multiplicity Related to Comments

provides * -1 pavement structure

GeT



— OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

gi Class name : pavement experience Report page : 1 Overall page : 82 Class name : pavement inspection Report page : 1 Overall page : 83
Name Subclass of Superclass of Name Subclass of Superclass of
pavement experience pavement treatment pavement pavement experience
experience inspection
pavement inspection

Description
Description A critical examination of a pavement conducted to improve knowledge about its
———————————————————————————————————————————————————————————————————————————————— state.
An event that alters a flexible pavement state

Class parameter Value Inherit
Class parameter Value Inherit e e e e
———————————————————————————————————————————————————————————————————————————————— Abstract NO system -
Abstract YES Unique fields YES
Unique fields YES Unique operations YES
Unique operations YES Primary key impl. system
Primary key impl. system Candidat.e keys system
Candidate keys system Indexes . system
Indexes system ' Primary key system

Primary key system




fitsémod Module modified : Wed Mar 29 09:28:22 1995

OMT module :

Class name : pavement structure Report page : 1 Overall page : 84
Name Subclasy of Superclass of
pavament pavement.

st.ructure

pescription

e combination of all pavement courses placed on a subgrade Lo support Lrafiic
load and distribute it to the roadbed.. Used Lo monitor composite strength
and deflection indicators.

Class parameter Value Inherit

Abstract NO systcm

Unique fields YES

Unique operations YES

Primary key impl. system

Candidate keys system

Indexes system

Primary key system

Relation Multiplicity Related to Comment s
provides L | pavement

LET

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : pavement system Report page : 1 Overall page : 85

Nama subclans of Superclass of

pavenment. systom component. gyat.oem

poeseription

An ordered set of pavement structures.

Clany parameter Value Inher it
Abstract NO system
Unique fields YES

Unique operations YIS

pPrimary key impl. system
Candidate keys system
Indexes system
Primary key . system



= OMT module fitgémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

W  Class name pedestrianway Report  page : 1 Overall page : 88 Clasg name : phaenomenon Report. page : 1 Overall page : 89
0.0}
Name Subclass of Superclany of Name Subelasys of Superclass of
pedestrianway trangport link ’ state
event
bescription phenomenon
A rights-of-way dedicated for the exclusive use of pedestriang. Includes people Description

movers, skyways, sidewalks. T ST STmmS oSS omoomesee
A gignificant occurance or event. Used as the most general abstract superclass

Class parameter Value Inherit in the model. Every object is or represents, by definition, a phenomenon.
Abstract . NO systenm Class parameter value Inherit
Unique fields YES e e
unique operations YES Abstract YES
Primary key impl. system Unique fields YES
Candidate keys systenm Unique operations YES
Indexes systen Primary key impl. system
primary key sysLem Candidate keys system
Indexes system
Primary key system
Relation Multiplicity Related to Comment s
manages -1 planning workbench
phenomenon 1 1 -1 temporal topology
phenomenon 2 1 -1 temporal topology




OMT module ¢ {its6nod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name pavement treatment Report page : 1 Overall page : 86 Class name : pedestrian system Report page : 1 Overall page : 87
Name Subclass of Superclass of Name Subclass of Superclass of
pavement paveinent experience pedestrian system transport system

Lreatment
Description
Description

Class parameter Value Inherit
Class parameter Value INRETAE e e e e e e e e mem e
-------------------------------------------------------------------------------- Abstract NO system
Abstract NO system Unique fields YES
Unique fields YES Unique operalions YES
Unique operations YES Primary key impl. system
Primary key impl. system candidate keys system
Candidate keys system _ Indexes system
Indexes system Primary key system
Primary key system

6eT



oM module f it n6mod Module modified @ Wed Mar 29 09:28:22 1995 OMT module : filsb6mod Module modified : Wed Mar 29 09:28:22 1995
g; Class name : pipeline farm Report page : 1 Overall payge : 90 Class name : planning area Report page : 1 Overall page : 91
Hame Subclass of Superclass of Name Subclags of ' Superclass of
pipeline farm terminal planning area state travel analysis zone
. household
hesceription planning region

A facility for transfering materials from pipelines onto trucks or rail cars.
Description

Class paramcter Value 2Tl o 1 S e D e e T i
-------- et A territorial unit used in land use and transportation planning analysis,
Abstract NO system
Unique fields YES Class parameter Value Inherit
Unique operations YES e e e e e e e aasaesmmme—noseeeo
Primary key impl. system Abstract YES
Candidate keys system Unique fields YES
Indexes system Unique operations YES
Primary key system Primary key impl. system

Candidate keys system

Indexes system

Primary key system

Relation Multiplicity Related to Comments

has interest in ok agency

is component of 1 -+ planning region

is served by LA transport system

planning areaf 1 - * planning area

planning area

planning areaf - planning area

planning area

represgents * -] geographic planning

area
travel analysis 1 - * travel analysis

zone#planning area zone




OMT module : fitsémod ‘ Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : planning corridor Report page : 1 Overall page : 92 Class name : planning event ReporL page : 1 Overall page : 93
Name Subclass of Superclass of Name Subclass of Superclass of
planning corridor planning region planning event event FITS event

TRAMMS event
Description PASS event

o e e cs oo osEesoo oo TREADS event

Class parameter Value Inherit Description
Abstract NO system . A unit of planning activity that, when complete, leaves the enterprise in a
Unique fields YES consistent state.
Unique operations YES ‘
Primary key impl. system Class parameter Value Inherit
Candidate keys SYSLeIm T e oo ocorsmesscommo-e--
Indexes system Abstract YES
Primary key system Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key system
Relation Multiplicity Related to Comments
results in 1-2147483646 - 1 experience

91



— OMT module : fitsémod Module modified : Wed Mar 2% 28122 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

£~ Class name ; planning region Report page : 1 Overall page : 94 Class name : planning scenario Report page : 1 Overall page : 95
N
Naine Subclass of Superclass of Name Subclass of Superclass of
planning region pla:s .y area statewide planning area planning scenario event
metropolitan plaunlng area
planning corridor Doueription

A hypothesized chain of experlences.
Dencription
-------------------------------------------------------------------------------- Class para - «r Value Inherit
The entire planning area. A m e m e e dammm e

Abstract NO system
Clays parameter ’ Value Inherit Unique fields YES
------------------------------------------------------------------------------- Unique optiualions YES
Abstract NO system Primary key impl. system
Unique fields YES Candidate keys system
Unique operations YES Indexes systin
Primary key impl. system ‘Primary key system
Candidate keys system
Indexes system )
Primary key system Relation Multiplicity Related to Comment s
Attribute Domain Default value ClassReq. planning scenariof 1 -+ event
-------------------------------------------------------------------------------- event
economic growth NO NO

demographics

Relation Multiplicity Related to Comments
has been designated * - 1 air quality area

is component of 1-* planning area




et

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : planning workbench Report page : 1 Overall page : 96 Class name : port Report page : 1 Overall page : 97

Name Subclass of Superclass of Name Subclass of Superclass of

planning port terminal

workbench

Description

Description T e e e e e e e e e e e e eSS seess e
-------------------------------------------------------------------------------- A facility for loading and offloading passengers and cargo from ships

The planning workbench is the mechanism for accessing, through a single,

consistent interface all of the operationas and objects defined by the Class parameter Value Inherit

transportation planning business systems architecture. see white paper dated = = = =o-smsmsmsmmmeme e e e e e e e oo emmeomo s s ms e

10/17/94. Abstract NO system

Unique fields YES

Class parameter value Inherit . Unique operations YES
-------------------------------------------------------------------------------- Primary key impl. system

Abstract NO system Candidate keys system

Unique fields YES Indexes system

Unique operations YES Primary key system

Primary key impl. system

Candidate keys system

Indexes system

Primary key system

Attribute Domain Default value ClassReq.

workbench clock NO NO

workbench extent NO NO

Relation Multiplicity Related to Comments

creates 1 - event

manages * -1 phenomenon
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OMT module : fitsémod
Class name : public
transportation
system
Name Subclass of
public transport system
transportation
system
Description

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 100

Superclass of

A set of components that provides transportation service to the public using
vehicles that transport more than one person for compensation. Subclasses may
include public transit and paratransit systems.

Class parameter Value
Abstract NO
Unique fields YES
Unigque operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Attribute Domain

number of vehicles

Relation Multiplicity

contains -

GhT

Inherit
system
gystem
system
sysatem
system
Default value ClassReq.
NO NO

Related Lo Comment.a

public

transportation

ansot

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : rail system Report page : 1 Overall page : 101

Name Subclass of Superclass of

rail system transport system

Description

An ordered set of rail components. E.g., a railroad.

Class parameter Value Inherit
Abstract NO system
Unique fields YES

Unique operations YES

Primary key impl. systém
Candidate keys system
Indexes system
Primary key system



= OMT module : fitsémod Module modified : vied Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

é; Class name : railroad crossing Report page : 1 Overall page : 102 Class name : railway Report page : 1 Overall page : 107

Name Subclass of Superclass of Name Subclass of Superclass of

railroad crossing transportation attachment railway transport link

PDescriplion Description

AL grade intersection of a railway and a highway. A dedicated rights-of-way res..ved for train travel. includes light rail,
heavy rail, rapid rail, commuter rail.

Class parameter Value Inherit

——————————————————————————————————————————————————————————————————————————————— Class parameter Value Inherit

Abhstract NO SYSLEM s e e e e T e e soooenoms—oeeos

Unique fields YIS Abstract NO system

Unique operations YES Unique Lields YES

Primary key impl, system Unique operations YES

Candidate keys system Primary key impl, system

Indexes system Candidate keys system

Primary key system “Indexes system
Primary key gystem

Doma in Netault valug

Atribute Clasulug.

number of Liaing NO NO




L9T

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : recreation area Report page : 1 Overall page : 104 Class name : reference network Report page : 1 Overall page : 105

. Name Subclass of Superclass of Name Subclass of Superclass of
recreation area customer site reference network
Description Description

A frame of reference, or datum, used to control linear locations. The
reference network is used for both field locations and data base

A significant scenic or recreational travel destination.

Class parameter value Inherit representations of those locations.
Abstract NO system Class parameter Value Inherit
Unique fields YES e e e e e oMo e e em e mmenn
Unique operations YES Abstract NO system
Primary key impl. system Unique fields YES '
Candidate keys system Unique operations YES
Indexes system Primary key impl. system
Primary key system Candidate keys system
Indexes system
Primary key system
Relation Multiplicity Related to Comment.n
reforence networkd i -0 ’ anchor point
anchor point
reference networkh 1 - anchor section
anchor section
represents L | geographic

reference network



= OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

g; Class name ; reference post Report page : 1 Overall page : 106 Class name : retaining wall Report page : 1 Overall page : 107
Name Subclass of Superclass of Name Subclass of Superclass of
reference post traversal reference point retaining wall structure
Description Description
A numbered post placed along a travelway. The number may represent a milepoint A structure used to retain soil.

or may be arbitrary.

Class parameter Value Inherit
Class parameter Value INNErit e e e e e e e e e
———————————————————————————————————————————————————————————————————————————————— Abstract YES
Abstract NO system Unique fields YES
Unique fields YES Unigue operations YES
Unique operations YES Primary key impl. system
Primary key impl. system Candidate keys system
Candidate Kkeys gsystem indexes system
indexes system Primary key system
Primary key system
Attribute NDomain Default value ClagsReq.

nunber NO NO




OMT module
Class name

fitsbmod
rigid pavement

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 108

OMT module :
Class name :

fits6mod
roadway

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 109

Name Subclass of Superclass of Name Subclass of Superclass of
rigid pavement pavement roadway transportation element
Description Description

A pavement structure which distributes loads to the subgrade having as one
course a portland cement concrete slab of relatively high bending resistance.

The portion of a highway designed or built for vehicular use. includes the
traveled way, shoulders, gutters and auxiliary lanes,

Class parameter Value Inherit Class parameter Value Inherit
Abstract NO sysatom Abgtract NO system
Uniqgue fields YRS Unique fieclds YIS

Unique operat.ions YES Unique operalions YES ’
Primary key impl. nystoem Primary key impl. nystom
Candidate keys syntem Candidate keys system
Indexes systLem Indexes system
Primary key system Primary key system

AMbribute Doma in Delautl valun

ClasnRoeq.,

aligument NO Mo

cross section NO  NO
number ol lanes NO NO
traveled way width NO  NO

671



p— OMT module : fitsbmod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

U1 Class name : roadway experience Report page : 1 Overall page : 110 Class name : roadway system Report page : 1 Overall page : 111
S
Name Subclass of Superclass of Name Subclass of Superclass of
roadway experience roadway treatment roadway system component system
experience -
Description
Description An ordered set of roadway sections.
An event that affects the state of a roadway. Class parameter Value Inherit
Class parameter Value Inherit Abstract NO system
———————————————————————————————————————————————————————————————————————————————— Unique fields YES
Abstract YES Unique operations YES
Unique fields YES Primary key impl. system
Unique operations YES Candidate keys system
pPrimary key impl. system Indexes system
Candidate keys system Primary key system
Indexes system

Primary key system




16T

OMT module :
Clags name :

fitsbmod
roadway treatment

Name Subclass of

roadway treatment roadway experience

Doancription

An action Lhat altora Lhe satato of a roadway,

maintenance and rehabilitation.

Class parameter Value
Abntract NO
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Module modified : Wed Mar 29 09:28:22 1995
Report page :

1 Overall page : 112

Superclass of

Actionn Includo conntruct.ion,

Inherit

RYRLOm

system
system
system
system

OMT module :
Class name :

fitsémod
safety hotspot

Module modified :

Name Subclasgs of Superclass

safety hotspot transportation attachment

Description

A tocallon with groaler Lhan expocloed numboers of crashes,
A hazardous locatlon,

Class parameter value Inherit
Abatracl NO system
Unigquo fields YES ,
Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary key system
Relation Multiplicity Related to

is a collection of * - 0-1 crash

Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 113

of

Comments
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OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1994 OMT module [ilnGmod Module modified : Wed Mar 29 09:28:22 1995
Class name : gafety mystem Report.  page : 1 Overall page : 116 Clasn name pect.ion Report page : 1 Overall page : 117

Name Subclass of Superclass of Name Subclass of Superclass of

safety system component systom section transportation component transport link
transportation element

bescription

anchor section

An ordered set of safety sections

Description
Class parameter Value Inherit B e el T L LT T T Supp R
-------------------------------------------------------------------------------- A linear portion of a transportation system or its components defined as the
Abstract NO system portion of the component located between two sites.
Unique flelds YES
Unique operations YES Class parameter Value Inherit
Primary key impl. system e e e et e M e e eeee e R T TP
Candidate keys system Abstract YES
Indexes system Unique fields YES
Primary key system Unique operations YES

Primary key impl. system

Candidate keys system

Indexes system

Primary key system

Relation Multiplicity Related to Comments

locates begin 1 - * site

locates end 1 -+ site

€61



= OMT module : fi
Class name : gi
Hamo
site

Description

Abstract

Unique fields
tUnique operations
Primary key impl.
Candidate keys
Indexes

Primary key

Attribute

ty6émod
te

Subiclosy ol

Module modified

Report page

LransporLalion component

ol iset
ottset direction

Relation

is addressed by
locates begin
locates end

Value
YES
YES
YES
Domain
Multiplicity
LI
l__t
1_*

befault value

: Wed Mar 29 09:28:22 1995

: 1 Overall page : 118

Suparclase of

Lransport. nodoe
Lransportation altachment
anchor point

at a specific place.

Inherit

system
system
gystem
system

linear references

section
section

ClassReq.

NO  NO

NO  NO
Comments

OMT module : fitg6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : gtate Report page : 1 Overall page: . 119

Natitits Subclasy of Suporcluoy of

slale plienomenon transpor tatjon component

’ assembly

transportation system
planning area
travel demand

Description

A condition of being defined by constant attributes and link relationships. A
state can be thought of as a portion of time between events. A State with neo
end state is current in when valid time equals system time.

Class parameter Value Inherit
Abstract YES

Unique fields YES

Uniq  operations YES

Prim.:y key impl. sysl:-
Candidate keys systoem
Indexes system
Primary key system
Relation Multiplicity Related to Comments
beyins by 1 -+ . event

ends by 0-1 - * event




1995

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22

Class name : statewide planning Report page : 1 Overall page : 120
area

Name Subclass of Superclass of

statewide planning region

planning area

Description

A territorial unit comprising one of the 50 United States, Puerto Rice, or the

District of Columbia..

Inherit

Class parameter Value
Abstract NO
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

GST

system

system
system
system
system

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : street address Report page : 1 Overall page : 121

Name Subclass of Superclass of

street address traversal reference point

Description

Class parameter Value Inherit
Abstract NO system
Unique fields YES

Unique operations YES )
Primary key impl. system
Candidate keys system
Indexes system
Primary key system



'—l
(O]
(o)}

OMT module :
Class name :

Name

structure

Description

fitsémod Module modified : Wed Mar 29 09:28:22 1995

structure Report

Subclass of

transportation element

1 Overall page : 122

Superclass of

tunnel
bridge
noise barrier
culvert
retaining wall

An engineered works such as bridge, noise barrier, box culvert,

Clasy parameter Value
Abstract YES
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

trherit

system
system
system
system

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : system demand Report page : 1 Overall page : 123
Name Subclass of Superclass of

system demand transportation system
experience )

Description
The actual or latent demand for persons of commodity movement on a
Lruansportation system,

Class parameter Value Inherit
Abhstract NO system
Unique fields YES

Unique operations YES

Primary key impl. system
Candidate keys system
Indexes system
Primary key system




LST

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Mcdule modified : Wed Mar 29 09:28:22 1995
Class name : temporal topology Report page : 1 Overall page : 124 Class name : terminal Report page : 1 Overall page : 125

Name Subclass of Superclass of Name Subclass of Superclass of
temporal topology terminal transport node airport

depot
Description port

pipeline farm

Class parameter Value Inherit Description
Abstract NO system A facility allowing intermodal transfer of passengers or goods.
Unique fields YES
Unique operations . YES Class parameter Value Inherit
Primary key impl. system B T T e e R D
Candidate keys system Abstract YES
Indexes system Unique fields YES
Primary key system Unique operations YES

Primary key impl. system
Attribute Domain Default value ClassReq. Candidate keys system
———————————————————————————————————————————————————————————————————————————————— Indexes system
temporal relationship NO NO Primary key system
Relation Multiplicity Related to Comment s
phenomenon 1 1 -1 phenomenon
phenomenon 2 1 -1 phenomenon



= Ot module fitsémod Module modified ; Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

ég Class name traffic experience Report page : 1 Overall page : 126 Class name : traffic record Report page : 1 Overall page : 127
Hame Subclass of Superclass of Name Subclass of Superclass of
traffic experience traffic record traffic roo ord traffic experience

experience

Description

hescription The results of a traffic census,

An event that alters the state of a traffic section. Class parameter Value Inherit
Class parameter Value Tnherit Abstract NO system
————————————————————————————————————————————————————————————————————————————————— Unique fields YES

Abstract YES Unique operations YES

Unique fields YES Primary key impl. system
Unique operations YES Can.i  .tL¢e keys system
Primary key impl. gysten _ Tncheat ., system
Candidate keys syslem Primary key sysLem
Indexes system

Primary key gyst em



OMT module : fitsbmod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : traffic section Report page : 1 Overall page : 128 Class name : traffic system Report page : 1 Overall page : 129
Name Subclass of Superclass of Name Subclass of Superclass of

traffic section transportation element traffic system component system

Description Description

A statistical section used to monitor traffic statistics. An ordered set of traffic sections

Class parameter vValue Inherit Class parameter Value Inherit

Abstract NO system Abstract NO system

Unique fields YES Unique fields YES

Unique operations YES Unique operations YES i

Primary key impl. system Primary key impl. system

Candidate keys system candidate keys system

Indexes system Indexes ) system

Primary key system Primary key system

Attribute Domain Default value ClassReq.

highway traffic volume NO  NO

vehicle clasaiffcation NG NO

vehicle occupancy NO  NO

vehicle welght NO  NO

661



— OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

g; Class naie trail Report page : 1 Overall page : 130 Class name : trail system Report page : 1 Overall page : 131

Name Subclass of Superclass of Name Subclass of Superclass of
trail transport link trail system transport system
Description Description
A marked or established path used by pedestrians, bicycles or horses, An ordered set of trails.
especially through forests or other recreational areas.

Class parameter Value Inherit
Class parameter Value INhETit e e e e e e
———————————————————————————————————————————————————————————————————————————————— Abstract NO system
Abstract : NO system Unique fields YES
Unique fields YES Unique operations YES
Unique operations YES Primary key impl. system
Primary key impl. system Candidate keys system
candidate keys system Indexes system
Indexes system " Primary key system

Primary key system



OMT module : fitsémod

Class name : TRAMMS event
Name Subclass of
TRAMMS event planning event
Description

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 132

Superclass of

determine
determine
determine
determine
determine

traffic state event
bridge state event
pavement state event
roadway state event
safety stalte event

An activity that is part of the Transportation Modelling and Monitoring

Runinans Syatom,

fnherit

Clnss parameter value
Abstract YES
Unique fields YES
Unigque operat ions YES

Primary key impl,
Canddldate keyn
Indoxes

pPrimary key

191

ayalom
ayntom
ayunLom
syslem

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : transit route Report page : 1 Overall page : 133

Name Subclass of Superclass of

transit route traversal

Description

A designated, specified path to which a transit vehicle is assigned.

Class parameter Value Inherit
Abstract NO system
Unique fields YES

Unigue operat.ions YES ,
fimnry key gl ayaLem
Candldnte keys synlem
Indexes systom
Primary koy system



= OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
OY  Class name : transit stop Report page : 1 Overall page : 134 Class name : transport link Report page : 1 Overall page : 135
[\
Hame Subclass of Superclass of Name Subclass of Superclass of
transit stop traversal reference point transport link section continuous flow facility
waterway
Description blkgway
---------------------------------------------------------------------------- trail
An area where passengers wait for, board, alight and transfer between transit pedestrianway
units. It is indicated by distinctive signs or pavement and curb markings. railway
busway
Class parameter value Inherit highway
Ahgtract NO system o
Unique fields YES Description : RS
Unigue operations YES ittt ittt ettt
Primary key impl. syskem A transport link is and historical, exisitng or anticipated travelway used to
Candidate keys system transport passengers or goods.
Indexes system The direction of the links establishes the primary direction in which the
Primary key system traversal is said to *run.-”
Attribute Domain Default value ClagsReq. Class parameter Value Inherit
time point NO NO Abstract YES
Unique fields YES
Unique operations YES
Primary key impl. system
Candidate keys system
Indexes system
Primary key gystem
Altribute Domain Duefault value ClassReq.
units NO  NO
weight NO NO
Relat ion MultipliciLy Related Lo Comment g
' f1om [ Lranaporl. nodo
Lo 1 - » transporl. node
trangport }inkk * -] trangport system
trangport systenm
transport tinkh ' traversal A traversal ig an
truvarsal ordurod and

directed ( "head
to tail*) sequence
of transport
links belonging Lo
the same

transportation
system. Multiple
traversals may use

the same
tranenartalion



OMT module :
Class name :

€91

fitsémod
transport link
expervience

Name Subclaas of

trannporl 1ink
experience

oxporience

Degeription

Clang parameter valun
Abstract NO
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 136

Superclass of

1ink demand

Inherit

sysl.em

system
system
system
system

OMT module
Class name :

fits6mod
transport node

Name Subclass of.

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 137

Superclass of

terminal
junction
cuslomer site

A transport node is a place where travel originates (or ends) or a facility
allowing for a change in transportation mode or travel route.

Clann pnramot.oy value
Abstract YES
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Relation Multiplicity
from 1 -+
is located on 1 - *
to 1 - *

Inherit

system
system
system
system

Related to Comment s

transport link
anchor section
transport link



oMY module : fivtsbmod Module modified : Wed Mar 29 09:28:22 1995 OMT module ; fits6mod " Module modified : Wed Mar 29 09:28:22 1995
I~ Class name transport node Report page : 1 Overall page : 138 Class name Lransport system Report page : 1 Overall page : 139
experience
Name Subclass of Superclass of

Name Subclass of Superclass of —eeeeeeee e R e L E LT TP

———————————————————————————————————————————————————————————————————————————————— transport system transportation system highway system

transport node experience node demand water transport system

experience rail system

continuous flow system

public transportation system
Description trail system
———————————————————————————————————————————————————————————————————————————————— pedestrian system

intermodal system

bikeway system

Class parameter Value Inherit

Abstract NO system Description

Unique fields ) YES e e e e e e e e e e e Moo
Unigue operations YES A transport system is an ordered collection of transportation components
Primary key impl. system serving a transportation function in support of transportation objectives
Candidate keys system (i.e., a FITS).

Indexes system These systems can be single mode {eg., highway systems), multi-modal {(eg.,
Primary key system public transportation buses + light rail) or intermodal (eg., freight or

passenger based).
The default transport system consists of all transportation choices within a
predetermined region.

Class parameter Value JInherit

Abstract YES

Unigue fields YES

Unique operations YES

Primary key impl. system
Candidate keys system

Indexes system

Primary key system

Relation Multiplicity Related to Comments

is assigned to * 1 travel demand
is indexed by * 1 traversal

is served by -1 planning area
is set for * 1 objective
transport link¥ 4 1 transport link
Lransport system




OMT module : f{Ls6mod Module modified : Wed Mar 29 09:28:22 1995 oMt module fitabmod Module modified : Wed Mar 29 09:28:22 1995
Class name : trangport system Report page : 1 Overall page : 140 Class name : transport system Report  page : 1 Overall page : 141
1ink nodao

Name subclass of Superclass of Name Subclass of Superclass of
transporL aystem assembly transport system assembly

link . node

Description Description

An object responsible for maintaing the assemblies of transport systems and
their links.

Class parameter Value Inherit
Class parameter value Inherilt e e e e e e ek b e m S oo oo oS Cemmmo oo
----------------------------------------------------------------------------------- Abstract NO system
Abstract NO system Unique fields YES '
Unique fields YES - Unique operations YES
Unique operations YES Primary key impl. system
Primary key impl. system Candidate keys system
Candidate keys system Indexes system
Indexes system Primary key system
Primary key system

G91
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OMT module fits6mod
Cluss name Lransportation
attachment
Hama Subclanyg of
Lranspottation siLe

at.tachment

Description

A site of interest or facilily associated with a transportation system that is

Module modified
Repurt

not an element of a system.

Class parameter

Abstract

Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes

Primary key

page

H

1 Overall page

Supntclagg ol
tron service center

tatlroad crogsing
fixture

alr qualiLy hotspot
safety hotspot

142

Wed Mar 29 09:28:22 1995

Lraversal reference point

Inherit

system
system
system
system

highway traffic counter

OMT module : titg6mod
Class name : Lransportat i
complex

Netiney

transportation
complex

Description

Hubwlaoy ol

Module modified :
Report

page : 1}

Wed Mar 29 09:28:22 1995
Overall page : 143

HSupar clawsy ot

A collection of interconnected transportalion components,
to manage gtroig.. of components
They are the primary mechanism for determining multi-component performance.
e.g., pavement sections may collaborate with the traffic section complex

Class parameter

Abstract

Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes

Primary key

Relation

act as

*containersg."

Complexes are used

Comments

collaborates with
collaborates with
is a collection of
transportation
complex#

transportation
system

Value
NO
YES
YES
Multiplicity
1_.*
1 - %
L
L

Inherit

system

system

system

system

system
Related to
transportation
complex
transportation
complex
transportation
component
transportation
system



L91

OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995
Class name : transportation Report page : 1 Overall page : 144 Class name : transportation Report page : 1 Overall page : 145
component element
Name Subclass of Superclass of Name Subclass of Superclass of
transportation state gite transportation section traffic section
component element
section pavement
roadway
structure
Description

safety section

An object regarded as part of a transportation system.

Description

Class parameter Value INNET I e e e e e e e e e o e e
-------------------------------------------------------------------------------- Any transportation related object that affects or monitors the availability,
Abstract YES quality or performance of transportation functions or services.
Unique fields YES
Unique operations YES Class parameter Value Inherit
Primary key impl. SYSLEM e e e e e e e e e omeeoooees—ooce-e-
Candidate keys system Abstract YES
1ndexes system Unique fields YES
Primary key gystem Unique operations YES

Primary key impl. system
Attribute Domain Default value ClassReq. Candidate keys system
———————————————————————————————————————————————————————————————————————————————— Indexes system
name ’ NO  NO Primary key system
Relation Multiplicity Related to Comments
alters 1 -+ experience
component 1 1 -1 linear topology
component 2 1 -1 , linear topology
is a collection of * - 1 transportation

complex



= OMT wodule : fits6mod
gg Class name : transportation
system

Name

transportation
system

Description

An ordered get of

Clasy parametor

Abstract

Unique fields
Unique operations
Primary key impl.
Candidate keys
Indexes

Primary key

Attribute

defines a
transportation
system network
contains
is composed of

is composed of

transportation
complex#
transportation
system

Subclass of

state

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 146

Superclass of
component system

trangport gystcm

t.ransportation components,

Value
YIS
YES
YES
Domain
Multiplicity
1_'
-]
l_t
1_*
-1

system
gystem
system
gystem

Default value ClassReq.

network topology

experience
transportation
system
transportation
‘system
transportation
complex

fitsémod
transportation
system experience

OMT module :

Class name : Report

Name Subclass of
transportation experience
system

exper ience

Description

Module modified : Wed Mar 29 09:28:22 1995

page : 1 Overall page : 147

Superclass of

system demand

A experience that alters the state of a transportation system.

Clany parameler ! Value
Abgtract YES
Unique fields YES
Unique operations YES

Primary key impl.
Candidate keys
Indexes

Primary key

Inherit

system
system
system
system




OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : travel analysis Report page : 1 Overall page : 148
zone
Name Subclass of Superclass of

travel analysis planning area
zone

Description
A division of a study area used for travel demand analysis purposes. A
planning region is divided into zones, the number and size of which depend on
land uses in the area, transportation access, census boundaries and political
boundaries.
Zone boundaries are defined so that land uses and activities are homogeneous,
to the extent practicable. Travel analysis zones may be coincident with
census blocks.

Class parameter value Inherit

Abstract NO system

Unique fields YES

Unique operations YES

Primary key impl. system

Candidate keys system

Indexes system

Primary key syslem

Attribute Domain Default value ClassReq.
employment NO  NO
land uge NO  NO
population NO  NO
Relat jon Multiplicity Related Lo Comment. s

travel analysis 1 -+ planning area

zonefplanning area
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OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995
Class name : travel demand Report page : 1 Overall page : 149

Name Subclass of Superclass of

travel demand state

Description

The actual or latent movement of people or freight between two points f[or a
specific purpose. Each trip (or aggregation of trips is characterized by mode
choice.

Class parameter Value Inherit

Abstract NO system

Unique fields YES

Unique operations YES

Primary key impl. system
Candidate keys system

Indexes system

Primary key system

Relation Multiplicity Related to Comments
is assigned Lo * -1 transport system



b= OMT module fitsémod
~J Class name : traversal
(@]
itame Subclags of

traversal

Description

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 150

Superclass of
transit toute
highway route
freight distribution route

The geographical route, path or course designated for travel or followed by a

vehicle or traveler.

Traversals also may be names of designated paths through a transportation

system,

Examples include mainline routes, business routes, spurs, counlLy routes,

sceenic, hazmat.

Class parameter Value
Abstract NO
unigue {leids YIS
unique operations YIS
Primary key impl.

(., . lidate keys

lndexes

Primary key

Attribute DNoma in

traversal metric

Relation Multiplicity

is indexed by LD |

linear references# 1 -+
traversal

transport link# = * - *
traversal

traversal reference 1 - 1
pointftraversal

Inherit

gystoem

systcem
gystem
sysiem
gystem

Default value ClassReq.

transport system
linear references

A traversal is an
ordered and
directed ( *head
to tail") sequence

of transport
links belonging to
the same
transportation
system. Multiple
traversals may use
the same
transportation
links.

transport link

‘raversal reference
point

OMT module :
Class name :

fitsémod
traversal 1

i:.

Module modified : Wed Mar 29 09:28:22 1995
Report page : 1 Overall page : 151

Name Subclasgs of Superclass of
Ltiaversal link assembly

Description

An «lject responsible for maintaining the history of traversal and link
agsemblies,

Class paramc! - Value Inherit

Abstract NO system A

Unique fields YES

lInique operations YES

Primary key impl. system

Candidate keys system

Indexes gystem

Primary key system




TLT

OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1995

Class name : trn service center Report page : 1 Overall page : 154 Class name : tunnel Report page : 1 Overall page : 155
Name Subclass of Superclass of Name Subclass of Superclass of
trn service transportation attachment tunnel structure
center
Description
Description

An enclosed passageway through or under an obstruction such as a city, river,
mountain, or harbor.

The area and service used to enhance, regulate or respond to transportation.
Examples include traffic control centers, police and other dispatch centers,
weigh-in-motion sites, toll plazas, tourist rest areas. Class parameter value

Inherit
Class parameter Value Inherit Abstract YES -
-------------------------------------------------------------------------------- Unique fields YES
Abstract YES Unique operations YES
Unique fields YES Primary key impl. system
Unique operations YES Candidate keys system
Primary key impl. system Indexes : system
Candidate keys system Primary key system
Indexes system
Primary key system



= OMT module : fits6mod Module modified : Wed Mar 29 09:28:22 1395 OMT module : fits6mod . Module modified : Wed Mar 29 09:28:22 1995
~!' Class name : traversal reference Report page : 1 Overall page : 152 Class name : TREADS event Report page : 1 Overall page : 153
B point
Name Subclass of Superclass of
Name Subclass of Superclass of e e e e e e e
———————————————————————————————————————————————————————————————————————————————— TREADS event planning event
traversal transportation attachment transit stop
reference point Description
reference POSL - e e e e e e e e e e e e e — oo
street address An activity that is part of the Treatment Development Business System.
Class parameter Value Inherit
Description e e e e e eSS seseoosoo oo
———————————————————————————————————————————————————————————————————————————————— Abstract YES
A point on a traversal that can be easily identified and whose identity and Unique fields YES
location are known. Unique operations YES
Primary key impl. system
Class parameter Value Inherit Candidate keys system
———————————————————————————————————————————————————————————————————————————————— - Indexes system
Abstract NO system Primary key system
Unique fields YES
Unique operations YES
Primary key impl. gystoem
Candidate keys system
Indexes system
Primary key system
Attribute Domain nefault value ClassReq.

duncript fon NO NO

Relation Multiplicity Relalted Lo Commont. gy
is referenced by 1 w linear references
traversal reference 1 -1 traversal

point#traversal



OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995 OMT module : fitsémod Module modified : Wed Mar 29 09:28:22 1995

Class name : water transport Report page : 1 Overall page : 156 Class name : waterway Report page : 1 Overall page : 157
system
Name Subclass of Superclass of

Name Subclass of Superclass Of e e e e o o e LMoo ssomsomosososes
-------------------------------------------------------------------------------- waterway transport link

water transport transport system

system Description

Description A navigable water course, including canals, used for Lhe transport of people or
—————————————————————————————————————————————————————————————————————————————————— goods .
~ An ordered set of marine transport components.

Class parameter Value Inherit

Class parameter Value Tnherit e o oSS oS Smmmmmsessmsseses
O GG O T T R T R Abnt ract NO aysl.om

Aty act NO ny st em thibauo Tieldn Y

Uniquo fleldn Yis8 Unfque operat fonn Yl

tinique operations YES Primary key fmpl. aystemn

pPrimary key impl. aystom Candidal.e keys system

Candidale keysn aysioem Indexes system

1ndexes syst.em Primary koy system

Primary key syst.em

€L
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